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PREFACE 



To the. Members of the Association of Ontario Layid Surveyors, 

The Proceedings of the Association at its Fourteenth Annual 
Meeting aref^herewith presented. 

Respectfully submitted on behalf of the Council, 

K11.LA1.Y Gamble, 

Secretary, 
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BOARD OP EXAMINERS. 

G. B. KiRKPATRiCK, (Chairman). 

Thomas Fawcett, Niagara Falls 1 p^^ ^^^^^ 
James Robertson, Glencoe J 

G. B. KiRKPATRiCK, Toronto ) p ^^^ years 

M. J. BuTi^ER, Montreal ) ^ 

P. S. Gibson,. Willowdale ) p^^ ^^^ 

AirEX. NivEN, Haliburton j -^ 

Kii,i,ALY Gambi^e (Secretary of Board). 

Note. — Board meets at Crown Lands Department, Parliament 
Buildings, on Monday, nth February, 1907. 

COMMITTEES, 1906-7 

STANDINO 

Land Surveying — G. B. Abrey, (Chairman), H. J. Beatty, Wm. 
Galbraith, M. Gaviller, J. B. Lewis, A. Niven, L. V. Rorke, 
J. H. Shaw. 

Drainage — Geo. Ross, (Chairman), T. H. Dunn, C. E. Fitton, 
W. G. McGeorge, J. H. Moore, W. H. Waddell, J. M. Watson. 

Engineering — E. G. Barrow, (Chairman), D. J. Gillon, T. H. 
Jones, R. McDowall, F. J. Ure, A. P. Walker. 

Topographical Survey — O. J. Klotz, (Chairman), Thos. 
Fawcett, L. B. Stewart, J. N. Wallace, J. F. Whitson. 

Entertainment— Killaly Gamble, (Chairman), H. L. Esten, 
H. S. Holcroft, J. L. R. Parsons, A. J. Van Nt)strand, J. F. 
Whitson. 

PUBI.ICATION — A. J. Van Nostrand (Chairman), Willis Chipman, 
Killaly Gamble, C. J. Murphy, L. V. Rorke. 



SPECIAL 



LEGISI.ATION — G. B. Kiikpatrick, (Chairman), W. R. Aylsworth 
J. W. Fitzgerald, M. Gaviller, P. S. Gibson, C A. Jones, A. 
Niven, Jas. Robertson, T. B. Speight, E. T. Wilkie. 

Repository and Biography — W. A. McLean, (Chairman), H. 
L. Esten, Killaly Gamble, C. Unwin, A. J. Van Nostrand. 

Exploration — A. Niven, (Chairman), Jas. Dickson, T. J. Patten, 
H. W. Selby, W. W. Stull, J. W. Tyrrell, A. T. Ward. 

Polar Research — Willis Chipman, (Chairman), Thos. Fawcett, 
J. L. Morris, L. B. Stewart, J. W. Tyrrell. 
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PROGRAMME OF THE 



Association of Ontario Land Surveyors 

( INCORPORATED ) ^ 

AT ITS FOURTEENTH ANNUAL MEETING HEIyD AT TORONTO 
FEBRUARY 27th and 28th, and MARCH ist. 1906. 



Programme. 

Tuesday, 27th February— Morning, 10 o'eloek. 

AT THE REPOSITORY, PARI^IAMENT BUII.DINGS. 

Meeting of Council. 

Meeting of Standing and Special Committees. 

Afternoon, 2 o'clock. 

President's Address. 

Report of Secretary-Treasurer with Financial Statement. Killaly Gamble. 

Paper — ** Exploration Surveys in Relation to Forestry." Elihu Stewart. 

Paper—* ' Cobalt. " W. J. Blair. 

Report of Committee on Repository and Biography. W. A. ]^laclyean, Chairman. 
Report of Committee on Typographical Survey. Otto J. Klotz, Chairman. 

Paper—*' The Study of the Survey Act." P. S. Gibson. 

m 

Evening, 8 o'clock. 

AT ENGINEERS' CLUB ROOMS, 94 KING ST. WEST. 

IvECTURE — *' A Trip from Prince Albert to Port Churchill in Advance of the 
Locomotive." (With Stereopticon Views) J. W. Tyrrell. 

Wednesday, 28th Febpuary— Morning, 10 o'clock. 

AT THE REPOSITORY, PARI^IAMENT BUILDINGS. 

Paper — **The Different Systems of Township Surveys in Ontario." 

J. F. Whitson. 
Paper—*' Concrete Reservoir." E. G. Barrow. 

Paper— "Our Northern Heritage." Geo. B. Kirkpatrick. 

Report of Committee on- Land Surveying. T. B. Speight, Chairman. 

Afternoon, 2 o'clock. 

Report of Council and Report of Board of Examiners. 

Geo. B. Kirkpatrick, Chairman. 
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PapBibI—** Notes of a Trip into the Peace River District— Its Experiences, 
Difficulties and Dangers," H. W. Selby. 

Report of Committee on Publication. A. J. Van Nostrand, Chairman. 

Papbr— **The Modernizing of Early Railways.*' T. h. Somerville. 

Paper — ** Beyond the Watershed.'* Jas. Dickson. 

Papkr—** The Solar Compass." J. Patton. 

Evening, 8 o'clock. 

Annuai* Dinnbr, McConk«y's Restaurant. 
Thursday, Ist March— Morning, 10 o'clock. 

AT THE REPOSITORY, PARWAMENT BUILDINGS. 

Paper—'* Canadian Forestry." E. C. Steele 

Report of Committee on Entertainment. Killaly Gamble, Chairman. 

Report of Committee on Polar Research. Willis Chipman, Chairman. 

Report of Committee on Exploration. A. Niven, Chairman. 

Paper— ** History of the Glacial Theory." H. DeQ. Sewell. 

Report of Auditors. I^. V. Rorke and W. A. MacLean. 

Nomination of Officers. — (President, Vice-President, Secretary-Treasurer. 
Auditors, two Members of Council.) 

Unfinished Business. 

New Business. 

Adjournment. 
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only lost those two members, I think in the matter of numbers, we 
have reason to congratulate ourselves on the small death rate. 

I understand from our Secretary that we have great reason 
to felicitate ourselves on the state of our finances, as he tells me 
that our Treasury has been enriched to the extent of an additional 
$600 during the past year. 

Some of the subjects which I would like to see brought up for 
discussion at the present meeting are these : First of all, the Text- 
book or Manual. The Textbook was referred to in the report of 
last year, and most of you, I fancy, know to what I refer. It was 
suggested at the last Annual Meeting, I understand, by Professor 
Galbraith in the first place, that a Textbook should be prepared for 
the students as well as for the Surveyors engaged in their practice, 
for their assistance and guidance in matters pertaining to surveys. ' 
It would be a good thing for both. There is no doubt we all have 
felt a want in that direction. The Act in itself is all right, but 
it is not sufficient. Personally, I would like to see something com- 
piled for our use similar to the Dominion Lands Manual which 
we Dominion Land Surveyors find so indispensable, and which 
contains astronomical and all other tables. 

Then we have the old question of a topographical survey 
which I would like to hear discussed again this year. I think 
the Chairman of the Topographical Committee, Mr. Klotz, reported 
some progress or some probability of topographical surveys being 
commenced in the near future. Any steps which we might be 
able to take to further or to hasten the commencement of syste- 
matic topographical surveying in the Dominion, I think would 
be in the right direction. 

Then the Metric System is just now a very live question, 
especially on the other side of the border, and I think it is worthy 
of our consideration. This I know was taken up at one time and 
gone into rather fully by both the late Major Sankey and Mr. 
Butler, who, I think, made a report in the matter. I am not sure 
whether there was a committee appointed to go into the question 
of the advisability of adopting the Metric System, but at all events 
I remember — indeed it was in the report for the year 1901 — Mr. 
Butler gave some valuable information in regard to it, and I 
think it would be well for us, perhaps, to appoint a committee in 
that regard, at all events to bring the matter up for discussion 
as to the advisability of its being generally adopted in Canada. 

And the last thing on our list, I think, is that we should have 
a revision of our tariff, if we can be said to have anything of the 
sort at all. I think there is a very wide range — too wide altogether 
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— in the charges made by the Land Surveyors in the different 
parts of the country. I think it would be decidedly in our own 
interests if we were to arrange for some sort of a universal tariff. 
It was done at one time a good many years ago, I recollect, al- 
though I don't think it was considered absolutely binding upon 
the members of the Association, and yet it served a good purpose, 
but the tariff laid down then was not a twentieth century tariff, 
and I think we should have a new one prepared. 

I believe in Toronto the Surveyors have a tariff arranged 
among themselves. I know I received a copy of it, and we on the 
Mountain, or under the Mountain, try to make our charges in 
accordance with that tariff which is in vogue in this city, but I 
know there are Surveyors in our own neighborhood that do not 
know anything about such a tariff, and indeed make very different 
charges. This is an important matter and I would like to see it 
discussed at the present session. I thank you again, gentlemen. 

The President then called for the report of the Secretary- 
Treasurer, which was read by Captain Killaly Gamble, the Sec- 
retary. 

Mr. A. Niven moved, seconded by Mr. Thos. Fawcett, that 
the report of the Secretary-Treasurer be received, adopted and 
printed in the minutes of the Report. Carried. 

The President called on Mr. Elihu Stewart to read a paper 
to the Association entitled ** Exploration Surveys in Relation to 
Forestry.'* 

Mr. Stewart — Mr. President and Gentlemen: It affords me a 
great deal of pleasure to be present again at this meeting of the 
Association. I remember I was present at its birth, in 1886 I think 
it was, some twenty years ago, in the old Parliament Buildings, 
and for many years after that I think I was an attendant at 
almost every meeting, and also at the more important part, the 
dinners. Some of us were perhaps not as proficient in discussing 
the matters coming before the Association as we were in partaking 
of the dinner. I was reminded when your President was speak- 
ing about the deaths in the Association of when I first met Mr. 
Sankey, who was so prominently connected with the Association. 

When your Secretary asked me to prepare a paper to read 
I thought I could do so, but I found I had difficulty in fixing 
upon a title for what I should say. I did think that I had found 
something that was perhaps rather a criticism on the Association 
or connected with the Association, but I found you had advanced. 
Then I thought there was nothing on the subject of Forestry, but 
on looking at y(5ur curriculum I found there was something on 



12 ASSOCIATION OP ONTARIO LAND SURVEYORS. 

that. I then took up an old subject that I had spoken on before 
'm reference to Forestry. 

Mr. Stewart then read his paper on ** Exploration Surveys 
in Relation to Forestry." 

The President — I would move, seconded by Mr. Sewell. that 
this paper of Mr. Stewart be received and printed in the Report. 
—Carried. 

The President called for the paper entitled *' Cobalt," and 
as Mr. Blair was not present, the paper was read by Mr. A. J. Van 
Nostrand. 

It was moved by Mr. A. Niven, seconded by Mr. James Dick- 
son, that the paper be received and printed in the Report. — 
Carried. 

The President called for the Report of the Committee on 
Repository and Biography, and as Mr. W. A. Maclean was not 
present, the report was read by Capt. K. Gamble. 

It was moved by Mr. M. Caviller, and seconded by Mr. Thos. 
Fawcett, that the report be received and adopted and printed in 
the Report. — Carried. 

The President called for the Report of the Committee on 
Topographical Survey, and as Mr. O. J. Klotz was not present, the 
report was read by Mr. T. B. Speight. 

Mr. Speight moved, seconded by Mr. A. Niven, that the report 
be received and adopted and printed in the Report. — Carried. 

The President — As it is still early in the afternoon, Mr. P. S^ 
Gibson has kindly consented to read his paper which is on the 
programme for to-morrow morning, entitled '*The Study of the 
Survey Act." 

Mr. Gibson — Of course this paper will be very simple to you 
gentlemen, but perhaps some of the students will be glad of a few 
hints. I may say that I started in with very good ideas, but I 
found it was going to take me a very long time if I wrote it out 
fully, so I had to confine myself to suggestions. 

It was moved by Mr. T. B. Speight, and seconded by Mr. H. 
DeQ. Sewell, that Mr. Gibson's paper be received and adopted 
and printed in the Report. — Carried. 

At 4.30 p.m. the meeting adjourned. 
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WEDNESDAY, FEBRUARY 28tH, 1906. 

At 10.30 a.m. the President called the meeting to order, and 
as Mr. Kirkpatriek and Mr. Barrow were not yet present, he called 
upon Mr. J. F. Whitson to read his paper on **The Different Sys- 
tems of Township Surveys in Ontario.'' 

Mr. Whitson — I have here several sketches for the purpose of 
illustration, which I will refer to in the course of my paper. 

Mr. Speight — I am sure that the Association is very much 
indebted to our friend Mr. Whitson for the time and research that 
he must have expended in going through these various systems 
and compiling this paper. I am sure it will be a standard work 
of reference for our Surveyors, both old and young, and I have 
great pleasure in moving a vote of thanks for this very valuable 
paper, and that it be accepted and printed in the Report. 

Mr. Gibson — I second the motion. It is an excellent paper. 

Mr. Dickson — I never could understand, Mr. President, the 
object of these six-mile townships. It stands to reason that thirty- 
six square miles is too small for a municipality. The number of 
paid officials to be kept up and the number of unpaid officials that 
have to be maintained is too much for a small township, and these 
men could do all the work just as well for a twelve-mile township 
as they can for a six-mile township. It would be a very great sav- 
ing. These six-mile townships are entirely too small. I don't see 
why we should survey them into six-onile townships and then put 
four into one, w^hy not put the four into one township at once? 

The President put Mr. Speight's motion, which, on a vote 
having been taken, was declared carried. 

Mr. E. G. Barrow next read his paper on ** Concrete Reser- 

• ft 
voir. 

It was moved by Mr. G. B. Abrey, and seconded by Mr. 
Thomas Fawcett, that the paper by Mr. Barrow be received and 
printed in the Report. — Carried. 

The President called on Mr. Geo. B. Kirkpatriek to read his 
paper on ''Northern Ontario." 

Mr. Kirkpatriek — In reading this paper, gentlemen, I want 
to say that I hope you won't be too tired with its length, but you 
must recollect that Canada, as a whole, is making great strides 
in material prosperity at the present time, and practically, we may 
say, that the eyes of the world are upon us, and I thought it 
would be a very good thing for our Surveyors to remember we 
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are citizens of no mean country There is a very good old text 
given by the greatest missionary that the world ever saw. St. 
Paul says, **No man liveth to himself and no man dieth to him- 
self. '* Now, we want to take that to heart and recollect that we 
should in every way in our power uphold the dignity not only of 
our profession, but the dignity of our citizenship as Canadians. 
The subject of my paper is *'Our Northern Heritage.*' 

It was moved by Mr. Hutcheson, and seconded by Mr. Sewell, 
that the paper be received and printed in the Report. 

The motion was declared carried. 

Mr. Kirkpatrick — I am very much obliged to you for your 
appreciation. It is always a pleasure to me if I only have time 
to help the interests of the Association in any way, and I thought 
I could perhaps in this way, although many of my hearers know 
all about the subject, still when the reports come out many of 
those who are not here will be able to have the information before 
them in some kind of definite form. 

The report of the Committee on Land Surveying was then 
presented by Mr. T. B. Speight, Chairman. 

Mr. Dickson — There is just one thing I would like to mention 
in connection with this report, and, I suppose this is the proper 
time to bring it up. That is, there should be a provision in the 
law that no person should be allowed to draw a deed unless there 
is a proper description made of the land by a Surveyor. I have 
had a great deal of trouble arising from this and I am sure others 
have as well. There may be a town clerk or a postmaster who has 
gone into the country, and he thinks he has all the information 
possible on such subjects, and he does a good deal more than he 
is entitled to, and he sets up as a conveyancer and draws descrip- 
tions for deeds, no matter how complicated the parcel may be. 
Now, for my part, I have drawn a good many deeds. It is a very 
simple thing to draw an ordinary deed, but I never yet drew a 
deed where there was any legal point that I had the slightest 
doubt about. I always counsel the parties to go to a lawyer at 
once. I know I purchased some property myself a while ago that 
was advertised at an auction sale and a local conveyancer had 
been employed to draw the deed, and when I got home I looked 
at the deed and I thought it was wrong and when I took it to the 
solicitor he told me at once where it was wronsr and there was 
quite a lot of trouble over it. I think this has possibly come up 
in the experience of all Surveyors. There was a piece of land 
of about 120 acres and they showed me the deed drawn by a 
gentleman who had been made a township clerk, and he had got a 
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cammission to take aflSdavits, and when I looked at the deed TL 
said, **That land won't pan out according to that deed," and 
they said, **That is the way it is indicated,'* and they got a man 
to survey it. But I said, **I won't take it that way," and I went 
and surveyed it, and they were perfectly astonished where that 
land was. *'Now," I said, **show me where you want that land 
and I will give you a proper description," and they did so. Now, 
these are things which happen all the time, and I think it is time 
that the attention of the Government should be drawn to the fact 
that it is not desirable that any person should be allowed to draw 
deeds until he has a description by a Surveyor, who can be held 
responsible, and that the Registrar be forbidden to register a con- 
veyance of any land unless there is a memorandum that it has 
b^en drawn from a description by a duly qualified Land Surveyor. 

I have much pleasure in moving the adoption of the report. 

Mr. Fitzgerald — I think the subject of apprenticeship was dis- 
cussed at our last meeting. It was introduced, I think, by my 
friend Mr. Van Nostrand, who asked if there wasn't some way by 
which the Association or Board of Examiners could ascertain" 
whether pupils had actually served their term or not. Of course 
I don't want to criticize the Board of Examiners, but there are,. 
Mr. President, men who are at the present time, to my personal 
knowledge, articled. to Ontario Land Surveyors who are not serv- 
ing their term with them at all. I have no means of knowing 
whether these men intend to present themselves for final examina- 
tion, but I think some safeguards and restrictions should be made 
so that the Board of Examiners can ascertain whether candidates 
had actually served their time or not. I think every pupil coming 
up for his final examination should be required to. make an afiidavit, 
and I also think the Surveyor to whom he was articled should be 
required to make an affidavit and send it to the Board of Exam- 
iners. I noticed in the discussion that my friend, the Director 
of Surveys, says that he is of the opinion that the members had 
the good of the Association too much at heart to make a false 
declaration. Of course I don't wish to dispute this, but I think 
that any Surveyor who had the good of the Association at heart,. 
or who wishes to do his duty by the Association, or his duty by 
hunself, should have, no hesitation in making this affida\nt. I also 
think that the standard of the Association should be raised. You 
know very well that the legal and medical professions are continu- 
ally raising their standard, and if we are going to keep up with 
the times we have got to raise ours. 

Mr. Bowman — I have much pleasure in seconding the motion 
that this report be received. It is a very comprehensive report.. 
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.As to our standard, I think it is now pretty high, but perhaps 
some advance could be made in raising the standard of the work. 
I think it is the highest standard of Land Surveying on this con- 
tinent or in any English-speaking country that I know of at the 
present time. Our standard is all right, and if a man goes through 
the examination he is capable of doing the work, but the laws 
under which we operate are capable of being improved consider- 
ably. I could go on and instance a good many points to illustrate 
this, but time is too short. There was one thing that struck me 
particularly. I had hoped that I might have been able to get up a 
paper on it, and that is the question of bearings. It is perhaps 
one part of what Mr. Dickson spoke about in connection with the 
descriptions, but any one at the present time can insert a bearing 
that will look just as well in a deed as any other that a Surveyor 
had taken. Now, there is nothing to say in our present legislation 
whether they should be astronomical or whether they should be the 
old bearings of the township. I think we should ask for some 
legislation in the direction of requiring that the bearings from 
some date, 1910, or some date to be fixed, in the descriptions of 
property shall be astronomical*, and there will then be only one 
meridian to deal with. I had a most unpleasant experience this 
fall, one of the most unpleasant experiences in my life, and I have 
had a good many unpleasant ones since I served my apprentice- 
ship with Mr. Gibson — I served the full time, and I had to pay 
not only my board but a small honorarium as well. This was a 
case where i was called to give evidence. I was in the witness 
box before one of the Judges of the High Court, and I expected 
to say formally that I had made a survey and both sides would 
accept my survey It was a very trifling matter, a matter of spite 
between two men involving about $25. The other side had em- 
pl« yed another man. but his report was worse for his own side 
than mine, so they agreed to take mine. Well, this was re-running 
a line that had been surveyed some thirty years ago, and, of course, 
it was done magnetically. The learned Judge I found afterwards 
was a crank, and I am glad to say he is now elevated to the Court 
- of Appeal, so it is likely he will not have a chance to treat other- 
Surveyors as he treated me. However, I thought he must be try- 
ing to get even with me because some other Surveyor had crossed 
him, as he started at me in a way that was quite unusual. He 
said: *'I will just take the deed and you take your plan, and I will 
follow you and see whether they correspond. ' ' I considered it an 
insult to a professional man, but he had got something in his head 
about this magnetic system and he thought he could puzzle us. 
So I went on, we will say, north 25 degrees, west five chains to a 
stake, and he said, **Did you find the stake there? Now, did you 
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find that bearing V^ I started to explain about the magnetic bear- 
ings, and this seemed to ruffle his Lordship, and he wouldn't give 
me a chance, and simply said, **Did you take that bearing?" and 
I said *'Yes.'' I 'can't explain how unpleasant it was, but if I 
ihad been able to say that it was the astronomical course, that 
would have settled it. After the court was over the members of 
the legal profession came to me and said it was the worst outrage 
they had ever heard or seen perpetrated in a Court of Justice. 
Kow, I think the time has come when we should have a change 
of bearings and they should be astronomical. That would cover 
what Mr. DicksoA said, because while you can't enforce that only 
Surveyors shall draw a description, if the law says when a piece 
of property is described the bearings shall be astronomical, then 
you have the matter in a nutshell. It would stop, to a great ex- 
tent, what Mr. Dickson was complaining of. I think the Govern- 
ment should say that there should be a certain number of iron or 
stone monuments planted. Timber is scarce now, and if you put dowa - 
wooden stakes they are gone in three or four years, and then there 
is the danger by fire. I know of a whole district wiped out and 
not a stake or anything else left. Now, I think the time has come 
when these things should be remedied, and there should be some 
permanent base in every survey and the bearings should be astro- 
nomical. There is another matter, and that is to carry on the prin- 
ciple that was adopted of legalizing municipal surveys, to carry 
that on not only where lines are township lines, and run by the 
Government, but to carry it on for the towns, where they have 
probably been subdivided by private parties after a survey has 
been made by a corporation, and put stones up and advertise them 
for a certain time, on the expiry of which they should become 
legal and binding. It was conceded a few years ago to be a good 
recommendation, but it dropped. I think perhaps we haven't 
suflScient executive machinery about our Association to carry out 
some of these ideas, but we have plenty of money now and I think 
something should be* done in the way of improving the legislation. 
' It seems to me we could devote a considerable part of our surplus 
in that direction to the great benefit of our Association and to the • 
country. We can't get anything done on the line Mr. Dickson 
suggested, because they may look upon it as selfish legislation, 
but if we put it on the ground of the country's good then we may 
get it. I wouldn't limit the making of deeds to the legal profes- 
sion either, with the idea that that will settle the matter, because 
I have seen some just as poor descriptions come from the lawyers 
as anybody else. Some of these lawyers come from the city and 
their clients think they know all about it and they make a mix- 
up of it. 
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Mr. Dickson — I didn 't for a moment consider that the lawyers 
were any more capable of drawing a good description than any- 
body else. I have seen descriptions that would tax a K. C. as much 
as anybody else. I don't know that we lose anything by this, for, 
taking the whole course of ten or twelve years, I don't thkik I 
have tost $5 by it, but the people have lost a great deal of money. 
I think there should be some legislation to protect people against 
their own ignorance, so that the money can 't be taken out of their 
pockets and they receive nothing for it. There are a good many 
quack Surveyors around, and there ought to be something done to 
protect the people, and I think in the course of ten years we will 
get all our money back with respectable interest in going over 
their work again. 

Captain Gamble — I would like to say that the greatest care is 
taken by the Board of Examiners to examine the certificates of the 
students that are sent in by the Surveyors to whom the candidates 
have been apprenticed. As far as their being obliged to make 
an aflSdavit is concerned, I have always faith myself that a gentle- 
man who pledges his word to a lie would swear to a lie just the 
same. I think it would be rather a slur on the profession to 
be called on for aflfidavits. Of course, if the members of the pro- 
fession think it is necessar>% it would be very easy to have such a 
clause added, and a by-law might be passed and brought in in thatr 
way. With regard to the raising of the standard, the scientifie 
branches of the examination seem to be pretty high, but th?re is 
one thing I have always regretted, and that is that the final can- 
didates are not obliged to pass some paper in English grammar. 
There are gentlemen who come up for final examination sometimes^ 
who would noj; pass the grammar examination of the preliminary 
candidates. 

Mr. Gibson — How about the penmanship! 

Captain Gamble — I was talking to Professor Galbraith on the- 
same subject and complaining of the letters that I got from the 
final candidates as to the way they were written, and not only the 
writing, but the expression, seemed to indicate that they were 
utterly ignorant of the English grammar. Now, I think that is a 
matter that makes a groat deal of difference in a man's after life 
if he ean't understand the English language and so on. I think 
it would add to the ornamental side of the profession if there was 
something like that on the curriculum. 

The President put the motion of Mr. Dickson that the report 
should be received and adopted and printed in the Report, second- 
ed by Mr. l^owman, which, on a vote having been taken, was 
declared carried. 
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The President — I suppose it would be in order that a resolu- 
te <:>n be brought forward on the lines suggested in the report in 
r^^ard to the revision of the Statute. As the year 1907 is the 
y_^^r when the Statutes are revised, it would be well for us to have 
-c Surveys Act thoroughly gone over and placed in first-class 
«pe. This can be done at any time during the Convention. 

At 1 o'clock the meeting was adjourned until 2 o'clock p.m. 



AFTERNOON SESSION. 

At 2.30 p.m. the President called the meeting to order. 

The President called for the report of the Council and the 
«oard of Examiners. 

Mr. Kirkpatrick read the report. 

Mr. Kirkpatrick — I would move that this report of the Board of 
Examiners and the Council of Management be received and adopted. 

Seconded by Mr. Selby and carried. 

Mr. Kirkpatrick — I don't know whether this is the proper 
time to bring this up about the by-law or not. I hope the by-law 
Will receive the consideration that it deserves, so that we will all 
Understand what it means. I don't know whether I should father 
it or not, but I would be quite willing to do so. I will just read 
it as you have it in your hands: ** By-law No. 47. In all certifi- 
cates of Surveyors where plans and field notes are required to be 
filed in any Public Office, the statement in the certificate that the 
survey has been made by the Surveyor or under his personal super- 
vision means that the survey operations have been carried out 
under his personal supervision and direction in such manner that 
he is certain of their correct execution. It involves the presence 
of the Surveyor on the ground. He may assign to his assistants 
fiucli part of the work as he may see fit. Any infringement of this 
l>y-law shall render the Surveyor amenable to discipline under 
the provisions of section thirty-eight of the Act respecting Land 
Surveyors.*' 

This was approved and carried by the Council of Manage- 
ment, subject to the ratification of the Association of Ontario Land 
Surveyors. 

Mr. Kirkpatrick — Mr. President, you will know that there have 
been considerable complications by reason of parties surveying with- 
out a license. In some cases, they, said, they were acting for a Sur- 
veyor, but were not articled to him. They may be sent away a long 
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distance to make a survey, which the Surveyor never saw, or else 
these parties were on a roving expedition, and were asked by inno- 
cent persons whether they were Surveyors, and they said they were, 
and they made surveys, and then they came into town and got some 
Surveyor to sign that, and in this way disgrace has come upon 
us and the complaint is made that the Surveyors are cutting one 
another's throats. 

. Therefore, in accordance with the resolution of last year to 
instruct the Council to consider the matter in all its phases during 
the year and to bring in a by-law at this session of the Association, 
this has come through the Council of Management and is now be- 
fore you. I would move the adoption of it. 

Mr. Sewell— I second that. 

Mr. Dickson — I think this is a very important by-law. I have 
never had any personal experience with it, but I know there are 
some Surveyors who send men out and they do work at cheap 
rates. I don't think the Surveyors should be empowered to send 
out students in this way, but where the work is done by students 
I think the full rates should be charged and they should be held 
responsible for it. I think the Surveyors should know exactly what 
is being done. I have had experience myself when I was an 
apprentice about men being sent out and the Surveyor never saw 
the ground at all. I think the Surveyor should be on the spot. I 
don't think it should be necessary for him to handle the instru- 
ments all the time. That reminds me, I was making a survey 
for a township down here, and 1 had a very good man and he ran 
the line, and I asked him how the line went. **0h, splendidly," 
he said. The next day I happened to be over that line, and I 
found out what he called quite splendidly. He had jogged it in, 
and it ran about a chain from where it should be. Now, two years 
aero I was surveying on the prairies, and I thought the work was 
very handsomely done. I had a School of Practical Science man 
who had an uncle a preacher and I thought he was all right. I 
could have sworn by him, and I got a letter from the Inspector 
that he had been over such and such a township and they had 
found the posts wrong. So when I went out there I asked the 
Inspector and he asked me to go over the lines myself, and T went 
over it and I had to alter fifty-six sets of pits. It was pretty hard. 
I trusted this man to do that work correctly, and the Inspector said 
it was pure careless chaininsr and nothing else. I think the by-law 
is a good one, and I favor its adoption. 

Mr. Davis — Does it refer to Government work or all surveys T 
Mr. Kirkpatrick — All surveys where certificates are required 
to be filed in a public office. 
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Mr. Davis— Suppose a student is in his third year and the 
Surveyor is sent out to do the surveying some fourteen or fifteen 
miles away, the Surveyor has got to leave his valuable assistant at 
home or else take him along where there is no necessity for it. 
Wouldn't it be better to have the Surveyor responsible? 

Mr. Kirkpatriek — You mean running a line? 

Mr. Davis — ^Yes. Or laying out a town plot or anything like 
that. It seems too bad that a man can't send his pupil without 
going to oversee a small thing like that. 

Mr. Dickson — If the work is incorrectly done and the thing 
is not found out perhaps for years after, then they come down 
and hold you responsible. 

Mr. Gibson — After six years you couldn't be held responsible. 

Mr. Dickson — If a man employs me and says **I want that 
work done correctly, I want this to stand for all time," and if I 
do that and charge him for it, I think I should be held respon- 
sible for it. 

Mr. Bowman — The by-law says it involves the presence of the 

Surveyor on the ground. I think Mr. Davis' ol)jection would be 

covered by that. One might construe that if the Surveyor was in 

the town and sent his assistant to lay off an acre or two it wouldn 't 

be necessarv for him to go out himself if he had a man that he 

could trust. Of course, presumably, in all cases where surveys 

are required, if you send out a man to lay out a piece of land 

where he would be required to give a certificate and there might be 

cases where it was a hardship if you carry it out to the letter that 

the Surveyor must be on the ground, that he must actually lay his 

foot on the ground. 

Mr. Kirkpatriek — You don't want to bring it down to little 
things. If he is surveying a town or a towTiship or a village, he 
ought to be in that village or township, but if he is suveying a 
town I don't suppose that he is to lay his foot on every town lot. 
He is to be on the ground, in touch with where he is surveying. 

Mr. Gibson — ^^In all surveys where the plans and field notes 
are required to be filed in any public office." If you are not filing 
the notes that doesn't apply? 

Mr. Kirkpatriek — No. 

Mr. Davis — It would apply to descriptions. 

Mr. Gibson — Plans and field notes. I think it is aimed princi- 
pally at Government works. 

Mr. Kirkpatriek — Anything reciuired under the Surveys Act. 
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Mr. Bowman — I think it would be a protection. I know I 
have had engineers come to me and say, **I have made this little 
plan and I want you to certify it/' or **I have made this little 
survey and I want you to certify it. ' ' Well, the way it is, a person 
would appear rather mean if he wouldn't do that if we know the 
man is competent to measure oflf the lines properly, but if you 
have this to fall back on that it involves the presence of the Sur- 
veyor on the ground, it would shut out some of these cases. I don 't 
think many of us want to do these things, but we don't like to 
refuse. 

Mr. Kirkpatrick — Another thing I may point out to the Asso- 
.ciation. It is in the interests of .the Surveyors themselves 
principally. It was only this last year we had a letter from a 
lawyer stating that he had taken to a Surveyor the plans and books 
of reference of a certain railway and he had applied to the Sur- 
veyor to sign them, and, I suppose, get the customary $5, but the 
Surveyor had refused to do it, saying he couldn't do it until he had 
been over the ground. The lawyer was making great efforts to 
hasten the work and he sent to me. I wrote back an official 
letter saying that I was very glad to find that there was a Sur- 
veyor who declined to violate his oath, and if the plans came in in 
the meantime I would be very glad to institute an examination to 
find out whether the Surveyor had been on the ground. Some time 
afterwards the plans, etc., came in and I wrote a polite letter to 
the Surveyor saying that he had never properly read the Act, that 
there was nothing on the plans to indicate anything of that kind 
and no doubt in his hurry he had overlooked it, and I got a letter « 
from him saying that he would carefully go over the ground again 
and see that the plans were right, and it was nearly three months 
afterwards before we got a letter saying that he had gone over 
the ground. So you see this by-law is entirely in the interests of 
the Surveyors. I think in a case like this they can't plead ignor- 
ance. 

Then again, the Department several years ago sent out notice 
to all Surveyors that they would require, on any plans they sent 
in, a certificate that they were done under their personal super- 
vision, and certain Surveyors wrote back saying that they didn't 
know what *' personal supervision" was meant to include. One 
Surveyor thought it meant one thing and one another, so you see 
it is clearly in the interests of the Surveyors themselves that ''per- 
sonal supervision" should be clearly defined. It is not a great 
hardship, because the Dominion Lands Act has a very similar 
clause and put in pretty much the same words, that personal super- 
vision means the personal presence of the Surveyor on the ground. 
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You know that clause in the Dominion Lands Act probably better 
than I do. , 

Mr. Fitzgerald — I see the Director of Surveys has made a 
remark about the Dominion Lands Act. We find that the Dominion 
Lands Act also requires that the Surveyor shall give an affidavit 
to certify that the apprenticeship of a pupil is correct. Now, I 
think we have got a pretty good precedent here. With .regard to 
the remarks of Mr. Bowman, perhaps I didn't express myself very 
well. What I meant was that the terms of apprenticeship should 
be extended. I think that four years is a short enough time for a 
man to become thoroughly grounded in all the branches of the 
practice. I think the shortened term required of graduates of col- 
leges should be two years instead of one year, as at present. 

The motion of Mr. Kirkpatrick, seconded by Mr. Sewell, that 
by-law No. 47, as read, be now ratified by this Association and in- 
corporated in the Constitution, was voted on and carried. 

The President called for a paper by Mr. Selby on * * Notes of a 
Trip into the Peace River District, its Experiences, Difficulties 
and Dangers." 

Before reading his paper, Mr. Selby said : Mr. President, I was 
asked to write some kind of a paper that I thought would be inter- 
esting to the Association, and as I had been in the Peace River 
District, I thought I couldn't do anything better than to give you 
a few facts about that trip, although I am afraid it may not be 
very interesting to you, but it may, perhaps, give you some con- 
ception of the possibilities in the future of that region. 

Mr. Gibson — How cold did you find it there? 

Mr. Selby — One morning me had it 60 degrees below zero, but 
the cold weather lasted only about three weeks. 

Mr. Dickson — That is a very interesting paper. I have had 
a little experience with pack horses in the west, and mud holes, 
and the paper by our friend Mr. Selby gives us an idea of what to 
expect on these survey parties. I have much pleasure in moving 
that the paper be accepted and printed in the Report. 

Mr. Niven — I second the motion. 

The President put the motion, which, on a vote having been 
taken, was declared carried. 

The President called for the report of the Committee on Pub- 
lication, and Mr. Van Nostrand being absent, the report was read 
by Mr. Gamble. 

Mr. Speight — I have much pleasure in moving the adoption of 
the report. 
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Mr. Selby — I second that. 

Carried. 

The President stated that Mr. Somerville was present and 
anxious to get away, and although a little out of the order of the 
programme, he asked Mr. Somerville to give his paper on **The 
Modernizing of Early Railways." 

Mr. Somerville — ^Mr. President and Gentlemen: Your worthy 
Secretary some six weeks ago met me, and we were having a smoke 
together. I must have been in a pretty good huinor that day, 
because when he suggested that I should read a paper to you I 
foolishly consented to do so. I thought we might have had an 
ordinary Canadian winter and I would have had time on my hands 
to prepare it but I have been particularly busy, and while I don't 
wish to make that any excuse for the shortcomings of the paper, 
I still want you to give me all the allowance you can. 

It was moved by Mr. Fawcett, and seconded by Mr. Niven, 
that the thanks of the Association be tendered to Mr. Somerville 
and that the paper be received and printed in the Report. 

The President put the vote and the motion was declared car- 
ried. 

The President called for the paper by Mr. Dickson entitled 
'* Beyond the Watershed.'* 

Mr. Dickson — I don 't know, Mr. President, that this paper can 
be called professional. It is just one or two of my experiences up 
at Abitibi last year. It will not give much information about sur- 
veying, but it may recall some of the experiences of some of the 
older men in the Association, and perhaps give some of the younger 
members an insight of what they may expect. 

(Mr. Dickson then read his paper.) 

(The meeting was here adjourned for fifteen minutes in order 
that a photograph might be taken of the mx?mbers of the Asso- 
ciation, and the session then resumed.) 

The President — Mr. Dickson has given us a very interesting 
paper. We have quite a variety of papers, if you will notice, some 
dealing with dry mathematical subjects and others that might be 
termed the gravy of the dinner. 

Prof. Galbraith — I listened with a great deal of pleasure to 
the paper. It brought back to me, and I am sure it brought back 
to us all, that the Surveyor had the gravy along with the rest of it, 
as you say ; and while he is mainly after his profits, yet his life is 
made very much more enjoyable by living successfully through 
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liardship and adventure, and I think it would be well if the general 
public knew a little more about these things. I think papers of 
this kind are of great interest to the public, as they are stories of 
real life. They certjanly ought to be more interesting than fiction, 
and I presume there is not very much fiction in the paper we have 
just heard, and I have been very glad to hear the accounts of Mr. 
Dickson's experiences. 

Mr. Van Nostrand — Mr. President, I cannot add very much to 

what the last speaker has said as to the desirability of having these 

papers. Although the circumstances are more or less familiar to 

U8 here, there is no doubt that the general public haven't any idea 

of the risks and dangers that Surveyors encounter. We have heard 

' of two occasions, and I presume these are only two of a great many, 

which might have had fatal terminations, and the public do not 

get hold of these facts. I have much pleasure in moving that the 

paper be received and priuted in the Proceedings. 

Mr. W. S. Gibson — I second that. 

The President put the motion, which, on a vote having been 
taken, was declared carried. 

The President called for the paper of Mr. T. J. Patten on 
'*The Solar Compass,*' and as Mr. Patten was not present, Mr. 
Abrey consented to read the paper. 

It was moved by Mr. Abrey, seconded by Mr. Niven, that the 
paper be received and adopted and printed in the Report, and, 
on a vote having been taken, the motion was declared carried. 

After the President had announced the dinner at McConkey's 
at 8 o'clock pjn., the meeting adjourned at 5 o'clock p.m. 



THURSDAY, MARC^ IST, 1906. 

At 10.30 o'clock a.m. the President called the meeting to order. 

The President — We have a paper here from Mr. E. C. Steele 
of Sault Ste. Marie upon ** Canadian Forestry," and although it is 
not on the programme, I think it would be very interesting to have 
it read and printed in our Report. I will call on our Secretary, 
Captain Gamble, to read the paper. 

It was moved by Mr. Selby and seconded by Mr. Dickson, that 
the paper be received and printed in the Report. — Carried. 

The President — ^As Mr. Low has not sent his paper in, we will 
have to dispense with that item at present, and I will call for the 
report of the Committee on Entertainment. 
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It was moved by Mr. Dickson, and seconded by Mr. Selb 
that the report of the Entertainment Committee be received a 
adopted and printed in the Report.. — Carried. 

Mr. Kirkpatrick — As you are aware, the usual ten years* ra 
vision of the Statutes will probably be made next year, and I t hin 
we ought at this session to appoint a good strong committee a 
Survey§rs to go over the Survey Act and make such amendment 
as they think necessary. Now, it is going to be a pretty heavy jo 
and there should be a good strong committee, taking in all pa; 
of the Province. My idea would be that the members of the co; 
mittee should submit their views in writing, their suggestions o 
the different changes that they think necessary, and that they shoul 
be sent in to the Secretary and classified to see exactly what tin 
suggestions are, and then the committee could meet — ^they will hav 
to meet, and I suppose, several times ; then, after the usual discus- 
sion over these things and some conclusions arrived at, the Cotmei 
of Management could take the matter up and thresh it out an 
submit it to our solicitor for his opinion, and the Association coul 
then authorize the Council of Management if necessary this year ^ 
or perhaps it might not be necessary before the next meeting, as it^ 
may not be reached, but we should take it up this year. We should, 
take the work up this year, and if the revision is not coming oim. 
till the next year, at our next meeting we would have something to 
go on. There is no use in a man getting up and saying, *'I want> 
the Act changed to suit this or that." We have got to see how" 
these amendments are goiiig to affect the whole of the Province, and. 
I think we ought to have a committee appointed this year. O^ 
course I am not going to move the committee, because I think it; 
is a matter that ought to take some little time in order to selects 
the men you think are the best to take it up, as it is going* 
to be a big job and it will cost some money. I don't think it would. 
be right to attend these meetings and do it all for love. I thinic 
when it is in the interests of the whole Province that certainly ifc 
would be a very good way of spending some of our money. It is 
for the advantage of all the Surveyors in the Province and that^ 
would be only right. 

Mr. Speight — Would it not be better for the Council of Man- 
agement to appoint the committee? 

]\rr. Kirkpatrick — If the Association likes to arrange it in that 
way, but of course nobody should be asked to be on that committee 
merely as an honor. Whoever takes hold of it should underhand 
that they have got to work. There is no doubt about that. There 
is plenty of time and they can think it out when they are out in 
the woods. 
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Mr. Dickson — I think the idea of a committee is a first-class 
one. We can't expect the Legislature to know the necessities of 
the Land Surveyors and the changes that should be made and 
the things we have to contend with unless it is brought to their 
attention. I think we should be looked upon as an Advisory Board 
to advise those gentlemen what is best to be done, what alterations 
are necessary in the public good. I would suggest that this Asso- 
ciation appoint a good committee of men who have had a large 
experience and know the wants and know the diflftculties, and, as 
Mr. Kirkpatrick says, I don't think it should be a labor of love. 
We are not poverty-stricken, and these gentlemen should be paid 
a reasonable amount for their services. 

The President — While I think we cannot give these gentlemen 
anything like the adequate remuneration which their services would 
call for, yet I think, considering the state of our finances, we should 
give those who will take part in the revision of the Statutes some 
partial remuneration at all events in return for the work they will 
have to do. I think perhaps it would be as well to have a committee 
appointed right at the present time by the Association. 

Mr. Speight — I think the members who come from outside the 
city should be paid their reasonable travelling expenses. 

The Secretary — I think they all should be paid. Let the men 
appointed think out their ideas at home and when they come 
together have some regular, definite ideas, and then each man's 
work would come before the committee and be rejected or estab- 
lished as the case may be. Now, this would mean real solid work. 
And then it could be taken up clause by clause and in this way 
more progress would be made. 

Mr. Speight — That would be my idea, that the members send 
in their ideas and then have the meetings and pay them for that 
time. 

The President — In selecting that committee I suppose it would 
be well to have representative men who are engaged in the different 
classes of work, for instance, one expert drainage man and one 
expert on boundaries, and in that way cover the different sections 
of the Act. 

Mr. Speight — Have one man, for instance, to represent the 
Niagara District having regard to the peculiar conditions there. 

It was moved by Mr. Kirkpatrick and seconded by Mr. Dick- 
son, that in view of the probable revision of the Statutes in the near 
future, a committee of ten be appointed to consider 'what changes 
would be advisable in the Survey Act and other kindred acts, who, 
in conjunction with the Council of Management of the Association, 
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may, after consultation with the legal adviser of the Association, 
put such proposed changes in shape for submission to the Commis- 
sion on the Revision of the Statutes with a view to their incorpora- 
tion in the new Revised Statutes of Ontario, the members of such 
committee to \)e granted their travelling expenses and the same 
remuneration while attending such committee as that paid at pres- 
ent to the members of the Board of Examiners, and that the nom- 
ination of such committee be left to the Council of Management. 

Mr. Kirkpatrick — I don't mean that the Council of Manage- 
ment shall be part of the ten, although the individual members of 
the Council may be members of the committee, but I think the 
committee should be outside the Council of Management. 

The President put the motion, which, on a vote having been 
taken, was declared carried. 

It was moved by Mr. Dickson, and seconded by Mr. Davis, 
that the report of the Committee on Drainage and Polar Research 
be taken as read and printed in the Report. — Carried. 

The President read a telegram which had just been received 
from Captain Bemier which he thought would be of interest to the 
members, as follows: ** Congratulations. Please advise Ontario 
Land Surveyors that Bemier plan of drift across Polar region is 
confirmed by No. 6 cask found at Iceland. Canadian Polar Expedi- 
tion will be a success.'* (Applause.) As you know a number of 
casks were placed by the Canadian Government at different points 
in the ice in the Arctic and allowed to drift whither they would, 
and cask No. 6, the location of which I do not know exactly, has 
drifted across the Polar basin and has now been picked up on the 
coast of Iceland. 

It was moved by Mr. Fawcett, seconded by Mr. Gamble, that 
the Convention desires to place on record their deep sorrow and 
sense of loss sustained through the death of the late Villiers Sankey, 
to whom this Association was very much indebted for counsel and 
assistance, and that the following gentlemen be appointed a com- 
mittee to draft a letter of condolence to send to Mrs. Sankey and 
family, and also to prepare an obituary for publication in the next 
Annual Report: Kirkpatrick, Speight and Niven. 

The President put the motion, which, on a vote having been 
taken, was declared carried. 

The President called for the report of the Committee on Ex- 
ploration, which was read by Mr. Niven, the Chairman of the com- 
mittee. 
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It was moved by Mr. Niven, and seconded by Mr. Speight, 
that the Report be received and adopted and printed in the Report. 
— Carried. 

The President — In my opening remarks I spoke about the ad- 
visability of having a tariff prepared, perhaps not entirely binding 
on the members necessarily, but something that we could accept as 
being a proper tariff to guide us in our charges. We could in this 
way make a more uniform tariff. I know there are difficulties in 
the way of doing so in some of the remote parts of the country. 
It is perhaps not easy to make the same charges all over tlie country 
as are made in the large centres, but I know the charges made at 
present by the Surveyors vary to a very great extent, and I think it 
would be in the interests of the Surveyors if something could be 
done in this line. I believe we had a tariff some years ago, accepted 
by the Association, and I always kept it pinned in front of me on 
my desk, so that in case of any dispute I could point to it and 
say that is what other Surveyors are charging, and I found it a 
very great help. As I intimated, the Toronto Surveyors have an 
understood tariff amongst themselves, but I believe it does not ex- 
tend outside of Toronto, and I would like to see a uniform tariff 
adopted by the Association. 

Mr. Dickson — I think, Mr. President, that this is a rather 
difficult thing to do. We might adopt a tariff ourselves, but we 
have no authority to compel others to adopt it. Now, where I work 
our tariff is $6 a day, and in adjacent parts $8 a day. I know a 
brother Surveyor approached me a few years ago to bring it up 
to $8 a day, and I wrote him about it — but for one I never like 
to trespass on the limits of another man and work for less than 
he ia charging. I think it would be very ungentlemanly and I 
would be pretty hard up for a fifty-cent piece before I would stoop 
to do it. I wrote to three or four others trying to get the charges 
raised and I got favorable replies from all but one, and he said 
he never could collect more than $5 a day, and if he was to try 
to charge more than that he might as well hang up his chain. He 
was an older man than I was, but I thought if he was going to 
save his work by charging a little less it didn't agree with my ideas. 
In fact I knew he had been appointed engineer for one of the rich- 
est municipalities in Ontario and the bargain he made with them 
was for $4, and if it took him a day to go and a day to come it was 
one day's work. However, I said if I have to do any work in 
your limit I will have to charge your fees, and if you are called 
upon to come down to my locality to do work that you are to charge 
the same as I do and he said that was fair. I have been over to his 
municipality and he has been over to my part of the country, but 
I am happy to say it hasn 't done me any harm. If it was possible 
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to bring in a law to compel a man to do it, I wouldn 't approve of 
it, but if anything can be done to better the conditions, all right 
It would- be a very mean thing for a man to go in your locality 
and charge less than you are charging, and it would be very hard 
to see such a man coming in and taking the porridge from your 
plate, and there are a great number of men who will get the cheap- 
est man if they can. 

Mr. Niven — I may say, Mr. President, that when I started sur- 
veying over forty years ago, I commenced at $6 a day, and I stuck 
to that until about four years ago. Then I went up to $8 and I have 
no difficulty in getting $8. I get it just as easy as I got the $6. 
That is my experience. 

The President — I think others would find the same experience 
if they would try. 

Mr. Dickson — Properly I think Surveyors should have $10 a 
day and all expenses and then they would be hardly up to the 
standard of the other professions. 

The President — ^We have to pay a blacksmith seventy-five cents 
an hour if we want a piece of work done. My partner, Mr. McKay, 
had some iron work done and he had to pay seventy-five cents an 
hour for it, and if we engage plumbers we have to pay fifty to 
sixty-five cents an hour. 

Mr. Speight — In cities like Hamilton and Toronto or Ottawa 
I think they shouldn't charge less than $10 a day for a Surveyor 
and a trained assistant. Of course in the heart of the city we 
sometimes charge $15 or $20, and even then there isn't as much 
in it as laying out a lot in the suburbs at the regular price. I think 
we should have a minimum tariff somewhat along the lines we had 
before. 

Mr. Ross — The fee allowed by the Higher Courts is $4, and 
our Act says $5, but the other Acts incorporated in the Statutes 
allow $4, and that is all we get and I think that is a matter that 
ought to be rectified. 

Mr. Davis — I have never attended a Court for less than $8 a 
day and expenses. I have always told the lawyers who approached 
me with a view of doing work of that kind, that, while I am willing 
to do work in the field for $6, I am not going to stand up there 
and be badgered by the lawyers for less than $8 a day. There was 
one case I knew was going to be very difficult, involving a 
lot of figuring and calculation about the discharge of water, and 
I told him I would ask him $15 a day and expenses and $15 for 
making the surveys, preparing the plans and attending the Court, 
and, to my surprise, along came a letter saying that the fees were 
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entirely satisfactory. 1 was some twenty days at the work. Now, 
that shows we are getting too little money. The lawyer goes into 
Court with not half the ability the Surveyor is expected to have, 
and he gets his $50 or $100 a day, and it is ridiculous that we 
should be asked to put up with $5 a day. 

Mr. Abrey — For some time I have been in the habit of charg- 
ing $10 a day and all expenses and I have no bother about it. In 
some cases I have charged $20 and I had no bother in getting that 
either. As to Court, where they make me attend without my con- 
sent, I have got $20 without any trouble at all, but for the general 
surveying I don't think there is any difficulty in getting $10 a day. 
I am charging it right along. 

The J^resident — ^With regard to $5 a day being allowed by the 
Statute, that does not mean that we have not the privilege of charg- 
ing our own client whatever may be shown to be reasonable. I 
know in our own practice in Hamilton we charge from $8 to $10. 
That is the ordinary charge we make for attending Court. Of 
course, that is not capable of being taxed against the losing side, 
$5 a day is all that is allowed, but that has nothing to do with the 
charge between the Surveyor and his own client. 

Mr. Dickson — They could compel you to attend for $5 if they 
liked. 

The President — A Surveyor compelled to attend against his 
will might not be the best witness to put in the box. We found* 
we had no trouble in collecting $8 a day for witness fees. 

Mr. Davis — Unless you make arrangements in advance they 
will only pay you $5. 

The President — Of course, we tell the lawyer who is engaging 
us what the understanding is. 

I think a move of this kind would strengthen our hands even 
if there was nothing binding about it. We would have something to 
show our clients. 

Mr. Dickson — I never thought of charging my clients more 
than the lawful fee. It never struck me that I could do it. 

Mr. Fitzgerald — I noticed that you said that the tariff couldn't 
be made compulsory. The Medical Council have a tariff of fees 
and if a member doesn't abide by it he is disciplined. 

The President — I said I wouldn't advise a compulsory tariff. 
We are scattered all over the Province. However, for my part, I 
wouldn't object to it. 

Mr. Abrey — Expert evidence in Court might be different. One 
man might be worth $100 a day and another man not worth any- 
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thing. I think that is a little different matter. I think for th^ 
surveys we are all on the same footing and I think we should all- 
get the same prices. 

Mr. Fitzgerald — Let us have a minimum charge. 

Mr. Van Nostrand — We have in our earlier reports two tariff 
sheets. There was one in 1889, I think, and that was revised some 
years later, and was printed in the Proceedings. It was a sort of 
general basis, but it was found it didn 't apply to the different con- 
ditions in our Surveyor's practice. One Surveyor works by the 
day, another does a certain class of work for a certain charge, and 
another class for another rate without any reference to the time 
it takes him. When applying for incorporation in 1892 we tried 
to put in a tariff of fees, but that was cut out. We were later in 
our incorporation than the Medical Society and the Trade Unions 
put their foot down and said that they wouldn't have this and if 
we hadn't got incorporated then I don't think we would have been 
incorporated at all, because we are now governed by that party. 
Now the Surveyors practising in the cities have a different class 
of work and they have a different class of expenses, and I don't 
see how a uniform tariff can be made to govern all cases. In Tor- 
onto we have met together and got acquainted, and we have decided 
on what we thought was a fair rate to charge the public and we 
had a scale of minimimi charges printed. It is a good thing in 
this way if anyone questions the rate. Perhaps a man comes in and 
you give him a price and he says **No, I know I can get a Surveyor 
to do it for less than that," and you can say, **Well, you may 
go and get it done." Occasionally a Surveyor weakens, but not 
sufficiently to affect the general rate. It seems to me that if the Sur- 
veyors were more in touch with one another in any particular 
district or locality, they could get together and decide on a fair 
rate and could trust one another that it could be arranged private- 
ly without bringing on ourselves criticisms by ^he public. I may 
say that our present tariff has been found insufficient since the 
price of coal and potatoes has gone up, but there will not be much 
difficulty in revising it and it will not be difficult to live up to it. 

The President — I think if your plan was distributed more 

widely it would perhaps fill the bill. I understand you print a 

list and distribute it amono^st yourselves. I think if we had a 

printed list and distributed it among the Surveyors throughout 

the Province it would at least be a step in the right direction. 

Mr. Ross — There have been cases where a Surveyor was em- 
ployed and nothing said about the charge, and he just sends in 
his bill. Is there any minimum rate that might be called legal 
that he could collect in case of a dispute? 
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The Presidents— In the Province of British Columbia $20 is 
the minmum rate, and the cost of living is not so greatly in excess 
of what it is here. I think it is our own fault if we work io^* $5 or 
$6 a day. 

Mr. Dickson — No man sends for me if he doesn't want me. 
They never send for love. 

The President — They may kick once or twice, but you will 
not lose your clients. 

Mr. Van Nostrand^The status of the profession has risen 
each time we raised our tariff. We are respected now more than 
we were when we were practising individually and making charges 
at not half the rate we are now. The public and the lawyers in 
particular respect us more for putting on a little higher prices. 
They have said to us over and over again that we were fools to 
charge so little. The only thing the individual client cares about 
is he doesn't want us to put up our prices on him and not the 
others. 

The President — I have here a copy of the tariff that was 
adopted in Toronto. It is the one to which Mr. Van Nostrand 
has just referred as being necessary to have revised. (Reads.) 

I think $8 a day is low enough to place as a minimum at 
the present time, considering the charges made by other profes- 
sions. ' I think we are belittling ourselves by asking less. I will 
move that this tariff, as read, with the change of $8 a day for 
work and $6 for surveys for title, be adopted by this Association 
^as a suitable minimum tariff and that it be printed by the Asso- 
ciation and distributed to each member with the request that, so 
far as possible, they govern themselves according to it. 

Mr. Ross — ^What do you mean by Surveys for Title? 

Mr. Van Nostrand — It is a form of expression used in Tor- 
onto. A lawj^er making a search of title wants to be satisfied that 
the land described is not encroaching on the adjoining land or 
the land in question is not encroached upon by another man's 
property. In our new tariff the charge is $6. In the average case 
it gives very good returns as compared with other classes of work. 

Mr. Davis — The difficulty would come in where a man is engi- 
neer for three or four different townships. Often our fees are 
fixed. I have always found it difficult to get councils to give more 
than $6. That is where I would have the greatest trouble. 

Mr. Niven — I don't think there will be very much trouble 
about that. I have never had a man object to paying $8 since 
I started charging it. They just pay it the same as they did $5. 
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Mr. Speight — I second the motion. 

The President put the motion, which, on a vote having been 
taken, was declared carried. 

On account of the shortness of time, Mr. Sew ell's paper on 
** History of Glacial Period'' was taken as read, with the under- 
standing that at the next meeting of the Association it could be 
taken up and discussed if thought advisable. 

Mr. Sewell — There are perhaps some new ideas embodied in 
the paper and it might be interesting to have some discussion on 
it next year. If so, I will be very pleased to answer any questions 
I can. 

The President called for the Auditors' report, which was read 
by the Secretary. 

It was moved by Mr. Dickson, and seconded by Mr. Selby that 
the report be received and adopted. — Carried. 

Mr. Speight — If it is in order I would like to have the opinion 
of the Association as to the advisability of printing astronomical 
tables similar to those in the Dominion Manual. I think it would 
be very useful to the Surveyors and the cost would not be very 
heavy, probably not more than $50 or $75. 

The President — I have found the Dominion tables very useful 
in my work, saving endless labor, and I think it woidd be an 
excellent idea. 

Mr. Ross — This is certainly an idea that should be put into 
practice in a very short time. I remember getting a circular some 
two or three years ago from a Dominion Land Surveyor by the 
name of Roberts in British Columbia. He had a book giving tables 
such as we wish. These tables would be good for several years, 
I think. The price of the book was $2. Such a book, covering from 
latitude 42, I think, up to James Bay, would be a very valuable 
work. Observations taken by artificial light I wouldn't like to 
rely on after taking them in the daylight. You have got to have 
your instrument very carefully levelled, otherwise your observa- 
tions are no use at all. 

Mr. Abrey — I don't think it would be necessary to publish 
more than from latitude 42 to 49, the same as is in the Dominion 
Manual. Each position would have a separate column, and if we 
take it from 42 to 49 it would take up five or six columns in tables. 
That would be close enough. You can calculate if anything is in 
between those and a single page of an ordinary book would hold 
that, say the size of the Dominion Manual. A table of that sort 
would be very useful. Of course the observations would all be 
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made in the daylight. They could be prepared, I think, for $50 to 
$75. I think Mr. Blake would undertake that, in fact I know he 
^ould from speaking with him, or Mr. Stewart either, or some of 
the Surveyors themselves perhaps if they were not too busy. I 
don't think there is any use going beyond the 49th parallel, as 
they are good for all time. I don 't think there would be any use 
putting anything in for temporary purposes. I think the Dominion 
Land Manual migl^t be copied into ours so that after the 48th degree 
we could then copy out from the Dominion Manual and have it all 
in one place. I think it should be similar because if we make it 
disagree there will be trouble. 

Mr. Ross — The only object in making these tables temporary 
is it would be cheaper in the long run. It would save each member 
buying the almanac. You could get out these books, good for ten 
or fifteen years, for the price of one nautical almanac, and the 
calculation would be simpler. 

Mr. Abrey — The Dominion Almanac would also be a neces- 
sity. 

Mr. Ross — There is the book that is out now prepared by 
'Mr. Roberts. It gives this information. And in connection with 
that there should be a table giving the latitude and longitude of 
certain township corners, so that the latitude and longitude of any 
lot in that township could be interpolated. The price of this book 
is $2. Perhaps an arrangement could be made with Mr. Roberts, 
or Mr. Roberts' book could be reviewed by Mr. Blake and approved 
of by this Association. But if we had the latitude and longitude 
of certain fixed points each Surveyor could use the book with con- 
fidence, otherwise you would have a considerable amount of 
guessing. 

Mr. Speight — It is a pretty hard matter to get the latitude and 
longitude of the points referred to. 

Mr. Ross — Perhaps we could send a man out. It wouldn't 
be a very great expense. We couldn't spend money to better 
advantage than in fixing certain latitude and longitude points 
and making our bearings astronomical. 

Mr. Abrey — If you want the longitude you can get it from 
a map near enough for our purposes. 

Mr. Whitson — Throughout the northern sections where base 
lines are run the latitude is well established in all those and they 
are twelve and eighteen miles apart. 

Mr. Fawcett — Just a small sketch map if the longtitude is 
on would be sufficient to determine that. For instance, in the 
Crown Lands office here they have the longitude very close. They 
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had all the survey points on Lake Superior. They have made all 
the survey lines that are run so they could get the longitude ex- 
actly. That could be done in the ofl&ce here quite easily. 

iVIr. Ross — That is what I refer to. It could be incorporated 
in one book. 

The President — I think we are all agreed as to the advis- 
ability of having such a set of tables prepared. Would some 
one make a motion so that we can get to some conclusion? 

Mr. Abrey — I move that the Council be authorized by this 
Association to get the necessary tables published and printed, 
and that all Surveyors get copies of them and that they be similar 
to table three in the Dominion Lands Manual and table four of 
the declinations. The two tables are necessary. 

Mr. Ross — The tables from October 1st to March 31st in this 
book are somewhat similar to Mr. Roberts'. The only advantage 
is that it would be a little cheaper. I would second the motion and 
leave it to the Council to put in what they consider proper. 

The President put the motion : Moved by Mr. Abrey, seconded 
by Mr. Ross, that the Council of Management be instructed to 
have a set of tables prepared similar to those issued by the Domin- 
ion Lands Department and that a copy of the same be sent to 
each member of the Association. 

On a vote having been taken, the motion was declared carried. 

The meeting at this time adjourned for ten minutes for dis- 
cussion before the election of the officers. 

Mr. Tyrrell — I have a motion here which we can go on with 
in the meantime. Moved by Mr Dickson, and seconded by Mr. 
Ross, that the sum of $275 be paid to our Secretary-Treasurer for 
his services during the past year. Carried. 

Mr. Ross — I move that the Auditors be paid the sum of $5 
each for their services in connection with auditing the accounts. 

Mr. Dickson — I second that. Carried. 

Moved by Mr. Gamble, and seconded by Mr. Van Nostrand, 
that any errors or omissions in the Report of the Proceedings 
now in the hands of the Secretary and the Stenographer, be cor- 
rected by them before being printed in the Report. Carried. 

Moved by Captain Gamble, seconded by Mr. Van Nostrand, 
that the papers on **The Transition Curve." by Mr. Wicksteed, 
and the paper on ** Surveying in the- Straits Setttlements, " by 
Mr. Low, be taken as read and printed in the Proceedings. 
Carried. 



MINUTES. \ 37 

Mr. Ross — Mr. President, at the end of the programme every 
year we find the following: **It has been impossible to make a 
special rate with the railways.'' Now, I think if we could get a 
better rate the meetings would be better attended and the rates 
might be applied to the families as well. The wives and children 
of the Surveyors would no doubt like a little trip to the city and I 
think this should be arranged. 

Mr. Van Nostrand — The railway companies have their rules, 
and I think the minimum number which they will give a reduced 
rate for is fifty. We did make an arrangement for a meeting held 
Bome years ago, but we found our numbers were not nearly up 
to that required and it turned out that those who expected to get 
back on the reduced rates had to pay double rates. We have not 
since felt warranted in expecting a much larger attendance and 
until we do we will have to go on in the way we have been doing. 
Of course, this fifty would meai;i those actually coming in by rail- 
way and not those living in the city, so that further reduces the 
Qumber who could be counted. 

Mr. Niven — Might those fifty be distributed over three or four 
railways? 

Mr. Van Nostrand — Yes. 

At this point the President, by request, left the chair and 
Mr. Niven acted in the capacity of Chairman. 

Mr. Kirkpatrick — I would move that a very hearty vote of 
thanks be given to Mr. Tyrrell, our retiring President, for his 
courtesy at all times and the able manner in which he has con- 
ducted the business of this Association. I think you will all allow 
that this has been a very successful and interesting meeting, and 
you all know how much an able Chairman has to do with that. I 
think the hearty thanks of the Association are due to Mr. Tyrrell 
for his courtesy and great kindness in the conduct of his ofi&ce. 

Mr. Dickson — I have much pleasure in seconding that motion. 

Mr. Niven put the motion, which was carried with a hearty 
round of applause. 

Mr. Tyrrell — Mr. Chairman and Gentlemen: I assure you I 
appreciate your thanks very much, and, of course, it is needless 
for me to say that the duties have been exceedingly light and of a 
very pleasant nature. I never had the pleasure of presiding at a 
meeting like this, or even at a banquet, so that I was a perfect novice 
at both, and, to make matters worse, I have had such a cold that 
at times I have been scarcely able to speak. However, you have 
overlooked my defects and I am sure it has given me a great deal 
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of pleasure in pceupying the chair, and I thank you for the honor 
you did me in placing me there. 

It was moved by Mr. Dickson, and seconded by Mr. Ross, that 
the meeting adjourn. 

At 1.15 p.m. the meeting adjourned sine die. 



ELECTION OF OFFICERS. 

Mr. Kirkpatrick moved the nomination of Mr. 0. J. Klotz 
as President of the Association for the coming year. Seconded 
by Mr. Ross. 

There being no other nominations, Mr. Klotz was declared 
elected. 

Mr. Niven moved the nomination of Mr. Van Nostrand as 
Vice-President for the coming year, seconded by Mr. Whitson. 

Mr. Van Nostrand having declined the office, moved the nom- 
ination of Mr. Thomas Fawcett as Vice-President. Seconded by 
Mr. Dickson. 

There being no other nominations, Mr. Fawcett was declared 
elected Vice-President for the coming year. 

Mr. Fawcett — Gentlemen, I would have liked to have seen 
Mr. Van Nostrand elected to this office, but as it is, I thank you 
for the honor you have conferred upon me. 

Mr. Dickson moved the nomination of Captain Gamble as 
Secretary-Treasurer for the coming year. Seconded by Mr. Ross. 

There being no other nominations, Mr. Gamble was declared 
re-elected as Secretary-Treasurer. 

Mr. Gamble — Again I have to thank you, gentlemen, for the 
honor you have done me. I feel that my deficiencies are great in 
fulfilling the duties of this office, but I have the interests of the 
Association at heart and perhaps I have a little more time than 
most of the members in the city and it gives me a great deal of 
pleasure to do what I can in furthering the interests of the Asso- 
ciation, as I always will whether in office or out of it. 

Mr. Kirkpatrick moved the re-appointment of Mr. L. V. 
O'Rourke and Mr. W. A. McLean as Auditors for the coming 
year. Seconded by Mr. Fawcett. Carried. 

The President — The next item' is the filling of the vacancy 
in the Council caused by the dropping out of Messrs. Niven and 
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Van Nostrand. Their term expires in the ordinary routine, and, 
of course, they are eligible for re-election. 

Mr. Whitson moved the nomination of Mr. A. J. Van Nos- 
trand. 

Mr. Dickson moved the nomination of Mr. A. Niven. 

Mr. Van Nostrand moved the nomination of Mr. G. B. Ahrey. 

Mr. Kirkpatrick moved the nomination of Mr. H. J. Beatty. 

Mr. Speight moved the nomination' of Mr. J. W. Fitzgerald. 

Mr. Dickson moved the nomination of Mr. H. W. Selby. / 

Mr. Whitson moved the nomination of Mr. W. R. De Morest. 

Mr. Fawcett moved the nomination of Mr. T. B. Speight 

Mr. Speight — I beg to withdraw my nomination. 

Nominations declared closed. 

Mr. R. P. Fairbairn and Mr. H. G. Esten were appointed 
by the President as Scrutineers of ballots for the approaching 
election. 
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Reports. 



REPORT OP SECRETARY-TREASURER. 

I have the honor to submit my report of the official business 
of the Association transacted by me between the 24th February, 
1905, and the 27th February, 1906. 

With the assistance of Mr. A. J. Van Nostrand, the Chairman 
of the Publication Committee, I reviewed the minutes of our meet- 
ing and prepared the papers that had been read before the Asso- 
ciation for publication. 

The under-mentioned societies exchanged reports with us and 
we sent them the subjoined numbers of copies of our report : — 

Copies. 

School of Practical Science, Engineering Society 100 

Michigan Engineering Society 130 

Ohio Society of Surveyors and Civil Engineers 100 

Illinois Society of Engineers and Surveyors 150 

Indiana Engineers' Society 130 

Iowa Civil Engineers and Surveyors Society 115 

The question of ''Personal Supervision of Surveys'' has been 
dealt with in a by-law that will be submitted to this meeting by 
our Council. 

The Board of Examiners has during the past year admitted to 
our Association nineteen members, and we have lost by death two. 

During the past year pressure of business seems to have hin- 
dered many of our members from communicating to us matters 
that might have been of interest to the Association. 

Ontario Land Surveyors seem each year to be more in demand, 
and especially where new lines of railways are being constructed. 

Our thanks are due to the various departments through whom 
we have received regularly the Annual Reports of the United 
"States Coast and Geodetic Survey, the Geological Survey of Can- 
ada, the Dominion Archives and the Ontario Reports of the Bureau 
of Mines and the Bureau of Industry and Forestry. 

The financial statement with this Report exhibits a prosperous 
condition of the Association. 
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Agrain I conclude with my wannest thanks to the members 
of the Association for their continued kindness and for the assist- 
ance they have given me in the execution of my duties. 

Respectfully submitted, 

KiLLALY Gamble, 

Secretary-Treasurer. 






STATEMENT OF BALANCES, RECEIPTS, AND EXPENDI 
TURES BETWEEN 24tli FEBRUARY, 1905, AND 

26th FEBRUARY, 1906. 



Dr. 

To Balances in Savings Account 24th February, 1905. . $ 636 50 

** Balances in Current Account 2-ith February, 1905. . 1,158 94 
*' Receipts in Board of Examiners, including Govern- 
ment grant of .$200 and regular fees, also sum 

paid by candidates for special examination... 1,379 00 

Annual fees, including Associate fees 682 00 

Account collected from Advertisements (1904-05) 

Report 46 50 

*' Accrued interest on Savings Account 19 20 

$3,922 14 

Cr. 

By Amount for publishing Proceedings 1905-6 Meeting $ 289 70 

'* Amount granted Secretary-Treasurer, 1904-5 250 00 

*' Amount paid for postage 89 00 

** Amount paid for printing and stationery 

(Speers, A.) 73 50 

*' Stenographers' fees for reporting at Annual Meet/- 

ing, 1905-6 40 00 

*' Amount granted to Auditors 10 00 

*' Freight, Express and Customs' brokerage 7 44 

" Bank Exchange and Sundries 43 49 

" Assurance on Secretary's Bond 7 50 

" Lantern and operator for 0. J. Klotz lecture 7 00 

'* Messrs. Armour & Mickle for legal opinions, and 

Mr. I. Kenny 's law costs re Wickham 35 00 

'* Duplicating Examination Papers, Etc 22 72 
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Extra copies of Michigan Engineer and Math. Tables 35 59 

Caretaker of Repository 16 00 

Messrs. Gaviller and Tyrrell, expenses at Council 

meeting 9 15 

$936 09 
By Amount of Disbursements in Board of Examiners' 

Account 553 00 

Balance in Savings Account 655 70 

Balance in Current Account 1,777 35 



■it 



$3,922 14 
Respectfully submitted, 

KiLLALY Gamble^ 



REPORT OP THE COUNCIL OF MANAGEMENT FOR 

THE YEAR 1905. 

The Council begs to report to the Association of Ontario 
Land Surveyors that it held two meetings since the last meeting 
of the Association, one on the 18th April, 1905, and the other on 
the 22nd December, 1905. At the meeting of the 18th April, 
1905, Mr. G. B. Kirkpatrick was appointed Chairman of the Coun- 
cil for the ensuing year. 

The Council was notified of the appoiatment by Order-in- 
Council of Mr. G. B. Kirkpatrick and Mr. M. J. Butler as mem- 
bers of the Board of Examiners. 

One Provincial Land Surveyor who had never been enrolled 
on the list of Ontario Land Surveyors applied to be elected to the 
Association — Mr. John J. Dalton, who passed in 1878 as a Pro- 
vincial Land Surveyor. Mr. Dalton having explained that he had 
not practised in Ontario for a number of years, and having paid 
his fees for registration, the Secretary-Treasurer was authorized 
to enroll him as a member of the Association. 

The Council of Management expresses its deep regret at the 
loss through drowning of Major Villiers Sankey, who was a mem- 
ber of the Council for many years. Major Sankey was always 
most active in forwarding the interests of the Association in every 
way, and the Council is siire that it only voices the opinion of 
the Association that in the death of Mr. Sankey the Association 
has met with a deep loss. 

The Council, during the year, in accordance with a resolution 
passed by the Association last year, considered the subject of 
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'* Personal Supervision/' and begs to report that they have pre- 
pared a By-law under the provisions of the Revised Statutes of 
Ontario, 1897, chapter 180, section 6, which may be designated No. 
47, which By-law is approved by the Council, and also approved 
by the Board of Examiners, and is now submitted to the Associa- 
tion for ratification. The 'By-law is as follows: — 

By-law No. 47. In all certificates of Surveyors where plans 
and field notes are required to be filed in any Public Ofiice, the 
statement in the certificate that the survey has been made by 

* the Surv^eyor or under his personal supervision means that the 
^ survey operations have been carried out under his personal 

* supervision and direction in such a manner that he is certain 

* of their correct execution. It involves the presence of the Sur- 

* veyor on the gi'ound. He may assign to his assistants such parts 
' of the work as he may see fit. Any infringement of this By-law 

* shall render the Surveyor amenable to discipline under the 

* provisions of section thirty-eight of the Act respecting Land 

* Surveyors." 

Respectfully submitted, 

Geo. B. Kirkpatrick, 

Chairman of Council. 
Toronto, February 28th, 1906. 



REPORT OF COMMITTEE ON PUBLICATION. 

Your Committee on Publication . for the Association year 
3.905-6 beg to report as follows : — 

A beginning of the work of the Committee was made immedi- 
ately upon the close of the Annual Meeting of 1905, and hopes 
were entertained that the Proceedings would be in the hands of the 
members and exchange societies early in May. 

These hopes were dashed by a protracted illness which befel 
the official stenographer of .the Association before his report of 
the meeting had been handed to the Secretary. The result was 
that not only was the issue of the Proceedings delayed for months 
but ivhen at last it did appear the report was in a maimed condi- 
tion owing to lack of detail. 

In all 1,350 copies of the Proceedings were printed by the 
Arbuthnot-McMillan Company, at a cost of $289.70. This number 
has been found necessary to cover the requirements of the members 
and the exchange societies and admit of a sufficient number of 
copies being kept on hand to satisfy future demands. 

Respectfully submitted. 

A. J. Van Nostrand, 

Chairman. 
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REPORT OF THE COMMITTEE ON REPOSITORY 

AND BIOGRAPHY. 

Your Committee on Repository and Biography desires to 
place before the Association the need of having more suitable 
accommodation in the matter of rooms. An Association **home" 
is needed for a number of reasons; more especially as a drafting 
room, a library, for conducting the examinations, and for the 
annual convention. Our present quarters are in certain respects 
entirely satisfactory. A drafting room for the use of Surveyors, 
to be of service, must be convenient to the Surveys' Branch, and 
our connection with the Department of Lands and Mines renders 
it exceedingly desirable that the rooms should be in the Parlia- 
ment Buildings. But the means of access to the rooms, through 
the subterranean passages of the buildings, is inconvenient and not 
such as to impress a stranger with the dignity of the profession. 
The rooms themselves could be vastly improved, as all attending 
the annual convention are fully aware. The advisability of the 
Association, obtaining for itself independent quarters has been 
suggested, but the necessity for drafting rooms in the Parliament 
Buildings would render this inexpedient. To secure, if possible, 
a better equipment of the rooms now in use appears to your Com- 
mitteee the more desirable plan. A staircase from the main hall 
to the entrance of the rooms; the lathing, plastering, etc.. of the 
rooms, proper doors and a fireproof door for the vault, are de- 
tails which would add vastly to the present accommodation and 
make it, as far as possible, satisfactory. To this end your Com- 
mittee would recommend that a special committee be appointed 
by the Association to bring the matter before the Government and 
to secure their assistance in the matter. 

Respectfully submitted, 

W. A. McLean, 

Chairman. 



REPORT OF COMMITTEE ON EXPLORATION. 

The Committee on Exploration for the year 1905-6 has little 
to report beyond the fact that during last summer two hundred 
and eighty miles of base and meridian lines were run by the 
Ontario Government in the Algoma District north of the height of 
land, in what may be called the Metagami Valley. 

No exploration had been done in advance of this work other 
than that done by the exploratory parties of 1900. 
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The Geological Survey Department of Canada and the Bureau 
of Mines of Ontario, we understand, had parties in the field in 
different parts of Northern Ontario, including that part of the 
country run into tweLve-mile squares last season. 

As the survey of the clay belt of 1900 has only been entered 
"I'pon, so to speak, and it will take a number of years to lay out 
^vhat is already pretty well known, your Committee do not feel 
like recommending any extensive exploratory work until the route 
of the Grand Trunk Pacific Railway is more definitely known. 
All of which is respectfully submitted, 

A. NiVEN, 

Chairman. 



HEPORT OF THE COMMITTEE ON POLAR RESEARCH. 

Upon reference to the Proceedings of the Association, we find 
"f^hat no report has been published for the last three years. Dur- 
ing this period the geography of the Arctic region has been ex- 
"tended but little, although some exploratory work has been done, 
sseveral explorers having been in the extreme north each season. 
lEach expedition, however, adds something to our knowledge; the 
<3cean currents and ice movements are better understood; the best 
"type of vessel to withstand ice pressure is gradually being worked 
^i>ut; the outfitting is becoming more perfect with each successive 
^^ear, and we may confidently expect that within ten years the 
-ontire Arctic will be explored and mapped. 

We regret to record that Captain J. E. Bernier was unsuc- 
<?essful in receiving sufficient financial support to enable him to 
properly equip his proposed expedition via Behring Strait, and 
it was, therefore, abandoned for the present. He has been engaged, 
how^ever, during the last two years in Hudson Bay and Strait, and 
no doubt the experience gained by him and his Canadian crew 
will be invaluable to us in the future. 

Fortunatelv for Canada, the Federal Government is awaken* 
ing at last from its lethargic attitude towards Hudson Bay and 
the lands around it. Maine was lost, as well as many of the north- 
western States, and possibly Alaska, through the indifference and 
neglect of British statesmen, and at one time it appeared as if we 
might lose another large part of British North America through 
the apathy of our Ottawa authorities. 

A short resume of the work done, and being done, during 
the last three years may be of interest. 
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Nothing has been heard of Professor Andree and his two 
companions, who left Danes Island, at the north end of Spitz- 
bergen in July, 1897, by balloon. From time to time reports have 
filtered down from the northern part of Hritish America of the 
recovery of relics by the Eskimos, or the appearance of white men, 
but all such have been proven untrue. There can be no doubt 
that he and his companions perished, but it is quite possible that 
some interesting and valuable records may yet be recovered. 

Captain Otto Sverdrup, who accompanied Nansen in his 
famous expedition, went out again in 1898, returning in 1902. He 
discovered a large island north of the Parry Islands between 
AMrich's furthest north and Prince Patrick Land, and traversed 
1,500 miles of this newly-discovered land. This discovery is of 
importance, and it is now believed that there is no other large area 
of land in the Polar Sea unexplored. 

■ 

The Duke of Abruzzi wintered in Franz Josef Land in 1899 
in the ** Stella Polare.'' He attained an altitude of 86 deg. 33' 49" 
in longitude 56 E., this being a few miles further than Nansen 's 
rtcord. 

The first Zeigler expedition, under the command of Baldwin 
in 1901 in the ''America," performed valuable scientific work in 
Franz Josef Land, and established depots, but were unable to make 
any great progress to the northward. Upon the return of this 
expedition in 1902, it was at once decided to send another. Anthony 
Piala was selected to command this second expedition, which left 
Trondhjem, Norway, in the *'iVmeriea/' calling at Tromo and 
Archangel for dogs and ponies. They made 82 deg. north in the 
summer, returning to Franz Josef Land for the winter, but their 
ship was crushed in the iee at her moorings. During the summer 
of 1904 sledge trips were made towards the Pole, the party return- 
ing in a relief ship in the autumn under the command of Mr. W. 
S. Champ. 

Lieut. Pearv returned to Greenland in 1899, and in the fol- 
lowing summer completed the survey of the north coast of Green- 
land, connecting with his work of previous years. He determined 
the latitude of the most northerly point of land as 83 deg. 39'. 

During the following winter he remained in camp at Fort 
Conger, while Mrs. Peary and Miss Peary were imprisoned in the 
ice at Cape Sabine. During th'^ next winter he advanced north- 
ward over the ice to latitude 84 deg. 17'. returning to New York in 
September, 1901. He returned to Ellesmere Land in the summer 
of 1905, and is winteringr on the extreme north coast of Grant 
Land, Canada, intending to push northward over the ice as far as 
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possible this spring. He and Amundsen are the only explorers 
in the Arctic regions this winter. 

Wellman is preparing to leave Spitzbergen by balloon during 
the coming summer for the north, trusting to favorable winds to 
carry him near the Pole. 

Although we, as Canadians, are not interested in the Antarctic 
region, mention may be made of the British expedition which left 
from Cowes, in the ** Discovery, ' ' Captain Scott commanding, 
in the summer of 1901. They were unable to free their 
vessel from the ice during the succeeding season, but, with British 
tenacity, they refused to return in the relief ship sent out that 
year, preferring to remain in that inhospitable region a second 
winter. Fortunately they escaped with their vessel in 1903, arriv- 
ing in New Zealand two years from the date of call on their way 
southward. The narrative of tliis expedition has appeared in book 
form, and is most interesting and instructive reading. French and 
German expeditions have also been exploring in the Anta,rctic region 
during recent years. 

In Northern Canada several exploring parties have ])een at 
Arvork during the last two years in Labrador, Rupert's Land and 
"the Mackenzie district, but there still remains a large area of 
"unexplored territory lying northeastward of Great Bear Lake. 

The remarkable voyage of Roald Amundsen, a modern viking, 

should be specially mentioned. He left Christiania in June, 1903, 

with only seven companions in his ship **Gjoa,'' sailing through 

^Baffin's Bay, through Lancaster Sound, Barrow Strait, Peel 

Sound, James Ross Strait, Rae Strait, Simpson Strait, Dean Strait, 

Coronation Gulf, Dolphin Strait and T'nion Strait, thence to the 

Mackenzie Delta, where he fell in with whalers in September, 

1905. From there he snowshoed seven hundred miles southerly 

to Eagle City, Alaska, where he arrived on Deeemb(»r 5th last. He 

intended to return to his vessel in January and ])ring her through 

Behring Strait. For skill, daring, perseverance and patience 

Amundsen must take first rank. He gave spcH'ial attention to 

magnetic observation, as a result of which the magnetic pole has 

been definitely located on King William Land not far from the 

location given to it by Ross. 

Although the Northwest Passage had be(^n previcnisly discov- 
ered, Amundsen is the first to take a vessel through, and the first 
to pass through from east to west. Sir John Franklin and his 
two hundred and twenty companions lost their lives in seeking this 
passage. 

McClure passed through in 1853, returning with the expedi- 
tion that entered from Baffin's Bay. and to him the British Par- 
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liament presented £10,(X)0, an offer that had been standing for 
nearly a century. Collinson was supposed at the time to have 
been lost, but he returned with his vessel in 1855, too late to share 
in a reward that may have been his by right. The narrative of 
Collinson 's cruise was only pul^lished in 1889, a most remarkable 
and interesting book. 

At the instance of the President of the Geographical Society 
of Philadelphia, Henry G. Bryant, Esq., and Admiral George W. 
Melville, of the United States Navy, fifty spindle-shaped casks 
were sent north to Behring Strait in 1899, 1900 and 1901 on 
Avhalers and other vessels, each cask being numbered and contain- 
ing a message in four ■ languages. One of these casks, placed on 
tlie ice near Cape Barrow on September 13th, 1899, was found 
on the northern coast of Iceland in June, 1905. It is probable 
tliat this cask passed much nearer the Pole than the **Prain," 
and confirms the recorded opinion of this Association that the 
most feasible method of reaching the Pole is by vessel striking 
north or north-eastward from Behring Strait, thence drifting 
through to Iceland. 

On the last day of the Annual IMeeting the following telegram 
was received from Captain Bemier : — 

** Ottawa, March 1st, 1906. 

'*To George B. Kirkpatrick: 

'* Congratulations. Please advise Ontario Land Surveyors 
that Bemier plan of drift across Polar regions is confirmed by 
No. 6 cask found at Iceland. Canadian Polar expedition will be a 
success. 

**Capt. J. E. Bernier.*' 

We are of opinion that your Committee should be retained, 
and that upon every opportunity the members of the Association 
should proclaim Canada's right to all lands and waters lying 
north of the continent of America. 

Not many years ago the Yukon District was considered out- 
side the pale of civilization — a worthless wilderness. To-day we 
place the same valuation upon the Polar region, forgetting it may 
be found rich in minerals, possibly those the most rare and valu- 
able. We owTi these lands — why should we not go forth and take 
possession ? 

Respectfully submitted, 

Willis Chipman (Per E. H.), 

Chairman Polar Research Com. 
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REPORT OF THE BOARD OF EXAMINERS, 1905-1906. 

An adjourned meeting of the Board of Examiners met at the 
Board Room, Department of Lands and Mines, on Monday the 
1st of May, 1905. 

The following candidates for Final Examination passed the 
required examination and were duly sworn in: — 

Royal Harp Montgomery, 
Alexander Lome McNaughfon, 
Johnstone Lindsay Rowlett Parsons, 
Edward Leroy Burgess, 
Hart William Proudfoot, 
Nathaniel Alfred Burwash, 
William Henrv Waddell, 
David Layton Steele, 
George Samuel Hanes, 
James Henry Burd, 
Samuel Barber Code. 

The Board met at the Board Room, Department of Lands and 
Mines, on Monday, the 12th February, 1906. 

The following candidates passed the required Preliminary 
Examination : — 

John W. Pearce, 

Charles H. Atwood, 

George Angus, 

Duncan Sinclair. 

The following candidates passed the required Final Exam- 
ination : — 

Edwin R. Bingham, Toronto. 
David Thomas Townsend, Woodstock. 
Herbert J. McAuslan, Pleathcote, 
Michael E. Brian, Windsor. 
Edward 0. Fuce, Gait. 
Samuel R. Crerar, Toronto. 
Uriah W. Christie, Orangeville. 
Thomas H. Dunn, Winchester. 
Charles H. Fullarton, Winchester. 

Messrs. Wells, McAuslan, Bingham, Townsend, Fuce and Brian 
were dulv sworn in. 
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Messrs. Crerar, Christie, Dunn and Pullarton to present them- 
selves for the purpose of being sworn in at a later date. 

The following articles were filed by the undernamed pupils 
during the year : — 



NAMB OP PUPIl. 



Heathcote, W.L.P. 

White, F. W 

Cameron, N. K 

Dunn, P. H 

FuUerton, C. H. ... 
Rutherford, F. N. 
McGregor, W. W. 

Code, T. F 

Ford, A. h 

Jones, G. S 

Lonsbury, W. W... 



NAME OF SURVEYOR 



Cameron, A. J 

McDougall, A. H. 
Far n comb, J. W.... 

Clarke, F.F 

Clarke, F. F 

Jackson, J. H 

Demorest & Stull.. 

Moore, J. H 

McKay, J. J 

Rorke, L. V 

Shaw, J 



RBSIDENCR 

Peterboro 

Port Arthur. 

London , 

Winchester . 
Winchester 
Niagara Falls. 

Sudbury 

Smith's Falls.. 

Hamilton 

Toronto 

North Bay 



DATE OF ARTICLE8 



TERMS 



January 2, 1905 13 years 
January 10, 1905' i year 
February 18, 1905 [3 years 
April 24, 1905 ...I I year 
April 24, 1905 .. 

May I, 1905 

May I, 1905 

May 7, 1905 

May 29, 1905 

June 15, 1905 

October 13, 1905; 3 years 

I 



(I 



The following bonds have been approved and filed with the 
Provincial Treasurer in accordance with the Revised Statutes of 
Ontario, 1897, chapter 180, section 36, sub-section 2: — 

Herbert Johnstone, 
Frederick F. Clarke, 
J. L. R. Parsons, 
G. S. Hanes, 
W. H. Waddell, 
R. H. Montgomery, 
H. J. McAuslan, 
D. T. Townsend. 

The question of '* Personal Supervision'' was discussed and 
the following resolution was passed: — 

Toronto, ]\Iay 4th, 1905. 
The Board of Examiners of Ontario Land Surveyors begs to 
recommend to the Council of Management for submission at the 
next Annual Meeting of the Association of Ontario Land Sur-. 
veyors, that in accordance with the Revised Statutes of Ontario, 
1897, chapter 180, section 6, the following By-law be passed relative 
to the personal supervision by Surveyors of all surveys conducted 
by them: — 

** Proposed By-law. In all certificates of Surveyors where 
'* plans and field notes are required to be filed in any Public 
'* Office, the statement in the certificate that the survey has been 
** made by the Surveyor or under his personal supervision means 
*' that the survey operations have been carried out under his 
** personal supervision and direction in such a manner that he is 
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*^' certain of their correct execution. It involves the presence of 
the Surveyor on the ground. He may assign to his assistants 
such parts of the work as he may see fit. Any infringement 
of this By-law shall render the Surveyor amenable to discipline 
under the provisions of section thirty-eight of the Act respect- 
ing Land Surveyors." 

Approved and carried by BoaM of Examiners, subject to 
ratification by the Association 0. L. S. 

Geo. B. Kirkpatrick, 
Chairman of Board of Examiners. 

Respectfully submitted, 

Geo. B. Kirkpatrick, 

Chairman of Board. 

Toronto, February 28th, 1906. 



REPORT OP COMMITTEE ON LAND SURVEYING. 

Your Committee on Land Surveying for the Association year 
1905-6 beg leave to report as follows: — 

The unusual activity in Land Surveying throughout the Prov- 
ince has had the effect of preventing concerted action on the part 
of this Committee, but the individual members, by the increased 
demands of their practice, have been kept more in touch with the 
details of the survey work than formerly. 

It is to be regretted that more of the practising Land Sur- 
veyors do not avail themselves of the opportunity to contribute 
knotty points to the Question Drawer, as much good results from 
the discussion which invariably follows questions and answers in 
this department. 

In spite of the efforts of the Association during the twenty 
years of its existence, there still remain several clauses and sections 
in the Survey Act which are so ambiguous as to be open to two, or 
even three, interpretations. 

While it is impossible to make definite statutory provisions 
for every possible case which may be met with in the practice of 
any Land Surveyor, it is the opinion of your Committee that the 
Act of 1897 is capable of great improvement. 

The usual decennial revision of the Ontario Statutes is due 
at the next session of the Legislature, and your Committee would 
respectfully suggest that the Committee on Legislation for the 
approaching Association year be composed of the most experienced 
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Land Surveyors in the Association and be charged with the work 
of carefully examining the existing Act with a view to its im- 
provement. 

The result of that Committee ^s work, after having been put 
into the proper form by our solicitor, would, we feel sure, receive 
every consideration at the hands of the Royal Commission for 
the revision of the Statutes, and ultimately by the Legislature 
when the Surveys Act is being dealt with. 

Another point which your Committee desires to draw attention 
to is that the service under Articles is still, in some cases, little 
more than nominal. The Board of Examiners has done what it 
could in providing safeguards, but cannot be expected, under the 
present legislation and regulations, to be able to ensure the bona 
fide service of each student who registers Articles. It would be 
no hardship to a registered student observing the spirit of the 
Statutes and Articles to be obliged to send quarterly during the 
final year of his articles to the Secretary of the Board of Exam- 
iners a more or less detailed statement, giving the whereabouts 
of himself and of his master during the previous three months, 
and the class of woi^ he himself had been engaged in. These 
reports would put the Board in possession of sufficient data to 
satisfy them whether or not the applicant for examination was 
entitled to come forward as a candidate. 

All of which is respectfully submitted, 

T. B. Speight, 

Chairman. 



REPORT OF COMJMTTTEE ON ENTERTAINMENT. 

It was the pleasing duty of your Committee to make arrange- 
ments for our twentieth Annual Dinner, which was held at 
McConkey's restaurant on the evening of the 28th • February . 

The chair was taken by the President, and in the absence of 
our Vice-president, Mr. Selby occupied the vice-chair. The toast 
of *'Our King" was received with the usual demonstrations of 
loyalty and *'6od Save the King'' was sung heartily. **Our 
Dominion'' was responded to by General Otter, Dr. Kennedy and 
Mr. MacMurchy. *'Our Province" called Mr. Aubrey White, Mr. 
Kirkpatrick and Mr. Southworth to their feet. **Our Sister So- 
cieties" gave the opportunity to Dr. Parker, Messrs. Somerville, 
Tate and others to exhibit their eloquence. 
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Time, as usually happens at the festive board, passed rapidly, 
and one of the best attended dinners in our record was brought to 
a conclusion by the singing of our National Anthem and *'Auld 
Lang Syne." The following were present: — 

Members — E. Bray, W. Browne, E. R. Bingham, W. Chipman, 
-T. Pawcett, W. Fitzgerald, Killaly Gamble, J. Galbraith, Wm. 
Galbraith, J. Hutcheon, H. Johnston, G. B. Kirkpatrick, J. J. 
MacKay, H. McGrandle, W. A. McLean, A. Niven, J. Parsons, G. 
Ross, H. DeQ. Sewell, 11. W. Selby, T. B. Speight, J. W. Tyrrell, 
A. J. Van Nostrand, A. Ward, J. F. Whitson. 

Guests— Brig. Gen. W. D. Otter, Aubrey White, Geo. C. 
LeMesurier, R. F. Tate, F. L. Somerville, Dr. Kennedy, Edmund 
M. Jarvis, T. Southworth, Seymore Corley, Dr. J. Back, C. M. 
Canniff, Chas. H. Heys, Angus MacMurchy, D. C. Boyd, Captain 
W. Cowan, H. R. Morton. 



REPORT OF COMMITTEE ON TOPOGRAPHICAL 

SURVEY. 

Your Committee begs to report not only progress, but is happy 
^ be able to report that during the past season actual work has 
^orrunenced in what we hope may expand into the Trigonometrical 
^^ Geodetic Survey of Canada. 

Under the direction of the Chief Astronomer, a triangulation 
selieme has been inaugurated, and several stations have already 
l^^en occupied in the vicinity of Ottawa. The triangulation net 
^"ill, in the first instance, extend eastward along the valley of 
^*le Ottawa River to the St. Lawrence, that main artery for Can- 
^^a's commerce. 

It will not be many years before the public will realize not 
^^ly the economy, but the material value, of this high-class kind 
'^f survey. It is now nearly twenty years since a memorandum 
"^as presented to the Dominion Government by the Association 
^f Dominion Land Surveyors urging the inauguration of a trigo- 
. ^ ometrical survey. The seed sown lay dormant these many years, 
tmt now has burst its shell and put forth its first bud, to develop, 
"^e trust, to a sturdy tree. 

Canada has for some time taken her place beside that of other 
Nations in many respects, but to us Surveyors theie was always 
One phase of national development in which we had to count 
Ourselves outside the pale of progressive nations, and, further- 
more, we were the only one outside of that pale, which includes 
systematic triangulation. Now that position has been changed 
and we take our proper place. 
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Canada, with her vast area — an empire — cannot be covered 
with a triangulation net in a few years, nor in a generation, but 
only in the fullness of time. However, in not many years the 
older Provinces, where the primary triangulation will first ex- 
tend, will be enabled to inaugurate secondary and tertiary tri- 
angulations, and make those detail surveys so essential for the 
economic administration of public works of whatsoever nature, 
municipal or governmental. 

It is but natural that as we are on the eve, or rather, dawn, 
of a higher class pf survey work, there must necessarily be a 
demand for Surveyors of higher attainments in the profession, 
and it is gratifying to know that the educational advantages offered 
are keeping pace with the progress of Canada. 

All of which is respectfully submitted, 

Otto Klotz, 

Chairman. 
February 24th, 1906. 
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PAPERS. 



[ZAw Association is not responsible as a body for the opinions expressed in 
its Papers by Authors.^ 

EXPLORATION SURVEYS IN RELATION TO FORESTRY. 

BY E. STEWART, O.L.S., OTTAWA. 

Several years ago iu an address before this Association I 
called attention to the necessity of exploration being done in our 
new territory in advance of the regular Crown surveys, stating 
that by the information gained in this way the Government would 
be able to classify the agricultural and non-agricultural land and 
to properly direct the work of the Government Surveyor to those 
districts that might with advantage be subdivided and subsequently 
opened for settlement, leaving unsurveyed the lands unsuited for 
that purpose. 

This suggestion was thought of sufScient importance to 
be brought to the attention of the Government of the day, and a 
committee was appointed which waited on the then Commissioner 
of Crown Lands. No action was, however, taken for several years, 
but finally a commencement was made which resulted in the dis- 
covery of that large tract now known as the clay belt of Northern 
Ontario. 

A few years ago when I undertook the organization of a for- 
estry service for the Dominion Government I thought I would, 
as one of my first acts, make a map showing the timber areas 
owned and controlled by the Dominion, but I soon found that with 
the meagre knowledge in our possession any plan that I might 
make would be too incorrect to be of any service, and that here 
too, as in the Province of Ontario, exploration was needed to show 
what timber we really possessed before we could take adequate 
steps to protect it ; and in framing a constitution for the Canadian 
Forestry Association in 1900 the following was inserted and 
remains in the Constitution: **That one of the primary objects of 
the Association is to consider and recommend the exploration as 
far as practicable of our public domain and its division into agri- 
cultural and timber and mineral lands with a view of directing 
immigration and the pursuits of our pioneers into channels best 
suited to advance their interests and the oublic welfare. With 



56 ASSOCIATION OP ONTARIO LAND SURVEYORS. 

this accomplished a portion of the unappropriated lands of the 
country could be permanently reserved for the growth of timber." 
Now I wish to repeat that in order that the work of the sur- 
veyors who are employed in our unexplored regions may be directed 
aright so that their work may be of the greatest possible benefit 
to the country as a whole, exploration in advance is absolutely 
necessary. 

This work should, in my opinion, be done by qualified Sur- 
veyors who would have with them' men whose duty would be to 
exapaine and report as to the quality of the soil, others regarding 
timber and others on the mineral character of the country. There 
might be difference of opinion as to the maimer of carrying out 
such a work, but my idea would be to make a micrometer survey 
of the streams that are navigable for canoes with a reconnaissance 
survey of the valley of each stream. By this system an active 
Surveyor with a good party would be able in a season to cover a 
pretty large extent of country, and in a few years we would be in 
possession of a network of surveys that would afford information 
of the greatest value. In the first place, the Director of Surveys 
would be able to send his subdivision surveyors where they would 
be subdividing land on which the agricultural settler could be 
invited to locate where he would be rewarded for his labor. The 
mining explorer would also be furnished with some knowledge of 
the country and also with the best means of reaching it; and the 
forestry office would know what districts of country were well 
wooded and worthy of guarding from forest fires, and also which 
should be permanently set aside as forest reservations and kept 
permanently for the growth of timber. 

The object of every country should be to place every acre ot 
land to its highest use. If it is good agricultural land in most 
cases it should be finally used for agriculture. If, on the other 
hand, it is for any reason not adapted for that purpose, very fre- 
quently it will yield its highest value in the growth of timber; 
and we must not forget that forest proilucts are almost as essential 
to us as are those of agriculture, and in many cases land that is 
entirely unsuited for agriculture is well adapted for the growing 
of trees. 

We should also remember that valuable as timber is to-day a 
world's view of the situation regarding its supply and demand 
will convince us that rapid as has been the advance in the con- 
sumption of timber in the past (the advance in price correspond- 
ing therewith), that this consumption must continue to decrease; 
and as the supply from other countries that have hitherto been 
our competitors is rapidlv diminishiner the inevitable result must 
be a further substantial increase in the value of the products of 
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our woods and forests. The fact is the forests of Europe are in- 
sufficient now to supply their own demands. The Eastern United 
States are in a similar position, and the eyes of the world are 
turned to Canada for a supply; and as M. Melard, the eminent 
French authority, says. Canada is the only country in the north- 
em hemisphere to which the nations of Europe can look for a 
supply when the days of ^eat scarcity, which are rapidly ap- 
proaching, arrive. If such is the case, it surely behoves us to see 
to it that land which is best suited for the growth of timber should 
be reserved for that purpose and that every precaution be taken 
to guard our forests from destruction. 

As an example of the mistake that has been made in not mak- 
ing a classification and in attempting to use land unsuited for 
agriculture which should have been reserved for and would have 
been valuable for the production of timber I have only to refer 
to many districts in Northern Ontario and Quebec where we find 
township after township on which settlers are now trying to make 
a living, but which should have been retained entirely for the pro- 
duction of timber. 

There is another phase of this subject to which I need only 
refer, and that is the necessity of retaining in all cases a portion 
of the country in forest. We could soon make an arctic desert of 
our northern regions by allowing: the destruction of the timber in 
that region, while the denudation of the forest growth alon • the 
eastern slope of the Rocky Mountains would be disastrous to the 
two new provinces recently admitted to the Confederation. The 
timber growing along the foothills serves to create a natural reser- 
voir which maintains a somewhat even supply of water through- 
out the year to the great rivers which have their sources there. 
Destroy this forest floor and you will have disastrous floods 
for a short time in spring and later on the same streams will be 
practically dried up. The two branches of the Saskatchewan, the 
Athabasca and the Peace rivers, with many smaller ones which 
have this slope for their supply will be transformed from the 
noble streams that they now are to resemble the rivers of Arizona 
and other southwestern states where one day you will see a flood 
carrying everything before it and the next a dry river bed. 

Now the question might be asked, what has all this to do with 
the Land Surveyors of Ontario ? They are not responsible for 
these floods nor is this Association formed for the purpose of 
dealing in any sense with the conditions which I have attempted 
to describe. In reply to this I would say that the Surveyors of 
this country can do more through their reports to create a strong 
public sentiment in favor of a rational forest policy in Canada 
than any other body of men of equal numbers. They know the 
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wilderness not from books, but from actual experience. They 
have had opportunities of travelling through and living in the 
forest. The trees of our subarctic forest are as familiar to many 
of them as are the trees of his orchard to the farmer of the fron- 
tier districts. Jle makes no mistake between the pine, the spruce 
and the fir tree. His experience will not permit him to mistake a 
sandy lot for a clay one, or to regard a nice hardwood bush as an 
unfailing indication of good agricultural land. He is, in short, 
of all men, the most fitted to advise as to what land should be 
severely left alone for the production of timber. 

There is one feiuggestion I would like to make, and it is that 
your reports of survey should be pretty full regarding the general 
character of the land in each township, especially mentioning any 
portions that in your opinion should be set apart as forest reserves. 
There are two conditions that I have already referred to that 
should guide us in recommending the setting aside of these re- 
serves. The first, as I have said, is that any land unsuited for 
agriculture should be withheld from settlement as a forest reserve, 
and the second is those portions of the country lying at the head 
waters of rivers and streams. Frequently the altitude of this 
land renders it in our northern climate subject to summer frosts, 
while in most cases it is too rough and broken to be useful for the 
growth of cereals, but it is generally clothed with timber. But 
even if it is capable of growing agricultural crops it is of far 
more value as a means for the conservation of water, and should in 
any and every case be left in forest. 

There is another matter that deserves more attention than it 
has hitherto received, and that is the young growth of timber of 
valuable species too small for present use, but which often in the 
course of a comparatively few years will become of great com- 
mercial value. This young crop, should ])e regarded in the same 
way as the farmer does his growing crop. It is, in fact, a wood 
crop. We too frequently fail to recognize that in the forest there 
is continual change, continual activity. Unlike the mineral world 
where the deposits of wealth remain the same for ages without 
increase or diminution, here we find the life forces at work not 
only in fostering the growth, but in providing the seed for a repro- 
duction of the same varieties from age to age. 

I often think that we far too frequently fail to recognize the 
difference between our mineral and our forest wealth. Is it not a 
fact that the lumberman generally bases the value of his limit on 
the quantity of mature timber of certain varieties at present on 
it, and takes no account of the younger trees which frequently 
are growing in abundance to replace the older ones'/ These are 
in every stage of growth from the young seedling just starting in 
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life to the tree of, say, seven inches in diameter, which has en- 
dured the struggles for existence for perhaps thirty or forty years 
and is just then arriving at the period of most rapid growth in 
volume and also of the greatest market value. 

I would like to drop a suggestion here to those of you who 
from time to time are employed on Crown Surveys in our wooded 
regions, and it is that you should in your work have careful notes 
taken of this young growth, especially of the pine or other valu- 
able varieties. You have also excellent opportunities by counting 
the rings on the trees cut down along the line to give information 
of great value of the rate of growth, so that calculations could be 
made of the length of time that would be required for this 
young growth to become of the greatest commercial value. 

The day has passed when the owner of a timber berth can 
aflford to ignore this young timber. 

In the primeval forest there has been going on for centuries, 
if not for ages, constant change, just as in the other divisions of 
the vegetable kingdom the life forces have exerted their influence 
for a time on the object of their choice till they have finally been 
exhausted in the production of the object of their design when 
death and decay leaves the opportunity open for the successors in 
the race. It is worth while noting, however, that there is one dif- 
ference between trees ' and agricultural crops, and that is that 
while field crops require frequent change in varieties on the same 
soil the forest trees will continue from century to century to pro- 
duce the same varieties on the same land. 

Trees differ from agricultural crops in this, also, that a much 
smaller portion of the nourishment of the former is derived from 
the soil; in fact only about one per cent. The result is we find 
trees growing on soil that would be entirely useless for the growth 
of agricultural products. 

A survey of the whole situation will show that Canada pos- 
sesses a vast area of land that can be more profitably used for the 
production of timber than for any other purpose; secondly, that 
this timber will continue to advance in price in the future, and if 
properly protected will afford employment to a large class* of our 
population and should for all time be also a large source of reve- 
nue to the state. On the other hand, if we allow the country to be 
denuded of its timber we will bring about conditions which will 
destroy all hope of such a future as a not too optimistic view of 
the future it should be ours to anticipate, and I am confident that 
the Surveyors of Ontario may be relied upon to do their part in 
educating the public mind on so important a subject pertaining 
to the nation's welfare. 
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DISCUSSION. 

The President-r-I am sure we are all very much indebted to 
Mr. Stewart for preparing and preseijting to us this valuable paper. 
There was one point that struck me, and which I may perhaps 
have misunderstood, but I understood Mr. Stewart to say that only 
one per cent, of the nourishment of trees was derived from the soil. 

Mr. Stewart — ^Yes, that is correct. You will find by reference 
to the works on the subject that they derive only about one per 
cent, from the land. 

The President — That being the case, we can understand how 
soil comparatively worthless for agriculture might be very valuable 
for forestry. 

Mr. Stewart — One per cent, is taken from the soil, and the 
other constituents, such as hydrogen and nitrogen, from the air. 
The carbon is taken through the leaves principally. 

Mr. James Dickson — It is really remarkable how fast the trees 
grow. I have had occasion to go over lines that I had run myself, 
and I found the blazes cwnpletely grown over. I wouldn't have 
believed it if I had not gone over it myself. I was making a 
survey some time ago in the township of Somerville through a 
heavy swamp composed of cedar, very large timber. There was 
an old gentleman partly interested in the survey who followed 
me along the line, and I asked him if he had any recollection of 
what the swamp was like when he came there fifty-two years ago, 
and he said that part of it was an open glade when he first knew 
it. Some of those trees were fifteen inches in diameter. 

Now, I am not going to venture my ignorant opinion against 
those who have made a special study of it about the one per cent., 
but one thing I am certain of, and that is that where you find the 
best land you see the best timber. I noticed a peculiar thing one 
time at the head waters of the Ottawa. There was a rock there 
perhaps as square as that table that stood a little taller than a 
man and there was a pine tree growing right on top of it and 
the roots of that tree were growing right around that rock down 
into the earth. Now a very large percentage of the nourishment 
of that tree must have been derived from the atmosphere. I was 
very much pleased to hear the paper. 

The President — I might mention that I saw a tree which 
counted 1,350 rings, 1.350 years of growth. Before it had been 
cut it was 300 feet in height, and it contained 400,000 feet board 
measure. That was in the Natural History Building in New York. 
It came from California, I believe. It was something like twenty 
feet in diameter. 
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Mr. P. S. Gibson— There is very little left for me to say except 
that I was very pleased with the paper Mr. Stewart read. There 
was formerly on the River Don on what is owned by the Taylor 
family, about 3,000 acres of timber, and they figured that the 
rental from the growth of the timber averaged about three or four 
dollars an acre. Now there is one thing I would like to say. Can't 
we do something with the Government to reduce the taxation on 
these wood lands? There are many people who have timber, but 
they claim they are taxed so high they can't keep it, it doesn't 
pay. I have a hundred acres of land in the township of Eldersley 
and it doesn't pay me to keep it, I am taxed so heavily for it. 
There is also a farm up Yonge Street which has about twenty 
or thirty acres of bush on it, and I will be obliged to sell it. I 
would like to see legislation by the Government to have the lands 
with bush or woods freed from taxation. I think it would be a 
good thing. It would encourage the growing of bush in the town- 
ships and especially along the banks of rivers, the slopes along 
the rivers. It would be very easy to have them wooded in a short 
time, the trees grow so quickly. If they are really in earnest in 
the matter, the Government could accomplish this immediately. 
I went to make a survey through a bush once where they couldn't 
find the line, and I went where I thought I should find the line, 
and I hadn't gone twenty rods when I struck the old line and 
I traced for a quarter of a mile the line that was marked fifty or 
sixty years ago, and I called out to the old gentleman who was with 
me and said, **I will show you the line," and he said, **Well, I 
have been over it for twenty years and I didn't notice it before," 
and they took their fences down and opened up that old road. But 
I think we ought to do something to inspire the Government to take 
the matter up. I understand Professor Clark has done something 
in the line of trying to get some legislation, but I think something 
should be done. ' 

Mr. Stewart — This statement about one per cent, seems to be 
rather surprising. The food of the tree is water and what is taken 
in through the leaves. The leaves throw out the oxygen and take in 
the carbon, and that forms the food. As some have said here, the 
very fact of the trees growing on land that will not grow cereals 
at all will bear that out. But there \s more than that. It is recog- 
nized by all the authorities in Forestry that rotation of crops in 
trees is not necessary for the reason that the trees did not exhaust 
the soil, and if the leaves go back into the soil it will go on for 
ages producing the same variety. I met Dr. Fernham a few years 
ago, possibly the best authority in America, and he has written a, 
book which every Surveyor would be delighted to read. It is on 
** Economics in Forestry." Well, at a meeting we had one day I 
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mentioned the fact that in some of the limits they have cut some of 
the varieties several times, and he said that the broad-leaved trees, 
unless they were cut out, would choke out themselves. Some time 
ago I started to write a book on bush lands and the question of 
taxation came up at once and I found I was getting into pretty 
deep water. I didn't know whether the municipalities would have 
power to act or whether it would require an Act of the Legislature 
to free these lands from taxation. I hardly think the municipalities 
could do it without some authority. However, I wasn 't sufficiently 
posted on that and I haven't done anything further on the subject. 
However, one subject that struck me was the injustice of taxing 
timber. While ordinary crops will grow in a year, a tree takes a 
very long time to mature, but if you are going to tax a crop every 
year that takes a hundred years to grow, you are taiing that crop 
a hundred times. I think there is scarcely any doubt that is one 
of •the live issues — ^that is, the question of the taxation of wood lots. 
However, this is taking up the time of th^ Association, and that is 
Bot what you are here for. My paper was just on the ** Exploration 
Surveys.'' There is no question at all of the necessity in this 
country of having more forests. Every country in the world that 
professes to deal scientifically vrith the subject says that from fifteen 
to twenty per cent, of any country should be left wooded to meet 
the demand. The French Government have spent some forty bil- 
lions in the growing of trees in the lower Alps to reclaim ground 
that was once fertile, but where now the rivers are dry and the 
water level has gone down and they have practically a desert, and 
that is practically the state of affairs in Asia Minor and Europe 
as well. 

Mr. P. S. Gibson — I think the Association should place itself 
on record with the Government on this question, and I would sug- 
gest that a resolution be passed embodying these ideas. All the 
manufacturers and other people ^et some protection, and I think 
it should be made obligatory on the municipal coimcils to do some- 
thing. The Gooderhams are growing forests in the County of 
Peel, but when they have got to pay fifty years' taxes on it there 
isn't much in it. 

Mr. M. Gaviller — I would move, seconded by Mr. James Dick- 
son, that this Association desires to call the attention of the Gov- 
ernment to the injustice of taxing the farmer's wood lot, and that 
power be conferred on the municipalities to enable them to reduce 
or abolish the taxation on the same, and that a copy of this reso- 
lution be forwarded to the Hon. the Minister of Agriculture for 
Ontario. 

Mr. Dickson — I would like to make one remark, and that is, 
I think it should be thoroughly understood that this is for the pro- 
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tection of the wood lot and not for woods where the cattle are 
allowed in. There is no broad-leaved timber that is likely to repro- 
duce itself if cattle be allowed to go in. I would have that ex- 
cluded in the Act before they can take advantage of this resolution, 
that cattle are not to be allowed in. 

Mr. Gibson — That would be left to the wisdom of the Parlia- 
ment. They no doubt would have that matter under considera- 
tion. 

Mr. Van Nostrand — I would like to ask Mr. Stewart if it is 
not a fair proposition to make the ratepayers protect their wood 
lots and not treat them as ordinary cattle runs. Everybody knows 
that it is not a good thing, cattle are not good wood producers. 

The President — That point was mentioned at a recent conven- 
tion and a strong point was made of it, that it must be protected 
from being a cattle run, as the cattle destroy the young timber. 

Mr. Stewart — This is not a new subject at all. It has been 
before the Forestry Association several times and at the last Con- 
vention a resolution to that effect was passed, or at all events a 
discussion took place, and I am quite sure that the Minister of 
Agriculture for Ontario has had the same point before him several 
times. It is merely the feeling of this Convention that wo have 
given. We may be even wrong about the municipalities not having 
power to deal with it. There might be another question come up 
whether that would be the best way to deal with the question, or 
whether it should be left to the municipalities. These are matters 
which require a lot of discussion. What might be practicable in 
one section might not in another back in the new districts, and 
I think the Government will take all these things into consideration. 

The President put the motion to pass the resolution as read,. 
which, on a vote having been taken, was declared carried. 
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\^TAis Association is not responsible as a body for the opinions expressed in 
its Papers by Authors.^ 



THE STUDY OF THE SURVEY ACT. 

BY P. S. GIBSON, O.L.S., WILLOWDALB. 

The Survey Act is often the stumbling-block to 0. L. S. stu- 
dents. Why should it be so? 

The Survey Act is similar to other Acts, as the Ditches and 
Watercourses, Drainage and other Acts, only possibly more compli- 
cated and apparently ambiguous. 

Owing to defects in our language in expressing ideas, we find 
practically all Acts of Parliament to be open to doubt and only 
after the trial of a case under the Act being carried, say to the 
Court of Appeal, can we be sure of the true meaning; and then 
with the majority of the Court and a minority opposing, so the 
opinion of the majority must be taken as right, even should it 
^ be wrong, unless carried to a higher court and likely reversed. 

It can thus be readily understood that the discussions of the 
higher courts must be read up. This may be facilitated by select- 
ing an important case in which the judgment of the Court "reviews 
a large number of similar cases, and. after a study of the cases, 
the student will find it necessary to follow the old rule of exer- 
cising common sense with a view to justice and coming to a de- 
cision, as he will find that hardly two of such cases are alike ; and 
he may feel that the decision of the higher court may be wrong, 
and thus be led to question the practice of following old precedent&r 
and be inclined to hold that each case should be decided on its 
merits. 

Another point to be considered is, does the Act apply, and as 
you can only make surveys according to law, j-ou must have a 
complete knowledge of the Act to decide. 

In a certain case we w:ere giving evidence that there was no 
statute law to direct as to the procedure, when, the lawyer on the 
other side objected to my evidence as he claimed we were giving 
a legal opinion. The Judge, however, wanted to know how the 
surveys should be done. As I had read up a similar case in which 
he gave judgment, we replied, quoting his own words, that it would 
have to be a conventional survey. The surveyor must be an expert 
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in his knowledge of the Survey Act, as the lawyer in any case 
depends upon your information. 

There seems to be a difference of opinion among students as 
to the study of the Act. According to the view of a learned man 
of ancient days, the chief art of learning is to attempt a little at 
a time, whereas some students put off the Act to the last three 
months and then get some one to cram them. 

As a good start in the study, look up the old Act, 12 Vic. Cap. 
35 (1849), in which will be found references to the survey of lands 
in Upper and Lower Canada. 

Having carefully studied this Act, 12 Vic. Cap. 35, and noted 
the different sections, consult with your chief as to the same as 
met with in actual practice, then compare it with the present Act, 
noting the amendments and date of same in each case, reading 
carefully the preamble to each amending Act, and consulting your 
chief as to points in which you may find difficulties. 

In the study of the Act, it is important to note the validity 
of a survey made under Act§ repealed, and that all surveys made 
by the Crov^Ti and marked out on the ground as Government sur- 
veys are true and unalterable and are right even if wrong. 

That where blocks or parcels of land have been granted to 
companies or individuals, and which have been surveyed by the 
owner, shall be considered original surveys as if made by the 
Crown. 

It is important to get a clear idea as to survey of Crown 
Lands. It will be found, generally speaking, that the various town- 
ships were laid out in single front concessions, double front con- 
cessions and sections; that in the single front and double front 
concessions only concession lines were run and no side roads to 
check by, unless some proof lines, the result being great irregulari- 
ties; that sectional concessions were run out in blocks, concessions 
and side roads being marked out. It is important to note the loca- 
tions of the lines run and stakes planted in each case. In some 
cases where the townships have been run out in irregular forms, 
and where perhaps a Government road has been run at a preceding 
date, there may be some difficulty in finding out on which side of 
the roads stakes were planted. It is of the first importance in all 
cases to get a clear and positive knowledge as to the old original 
surveys, especially in the locality in which you locate yourself. 

So soon as a surveyor decides upon a location he should make 
himself familiar with the orisrinal surveys of the different town- 
ships in which he is to practise, look up the original instructions 
at the Crown Lands Department, the orginal notes and plans and 
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reports of surveys and particularly \he diaries kept by the surveyor 
in his original surveys. 

The difficulty in laying out boundaries between lots by the 
courses given in the patents was met by having the lines run on 
the course of the base or a governing line of the concession or 
block or proof line, or at an angle with such in some cases, or 
at an angle with the front of the concession. It will be necessary 
for the student to carefully study the Act with respect to the dif- 
ferent governing lines. 

This apparently simple device of the governing lines of con- 
cessions and blocks or sections was found difficult of application 
in the Muskoka, Parry Sound and Nipissing districts and other 
places, so it was enacted that the lines in such should be run on 
/the astronomic courses as per notes; and in the Crown Lands 
Department of the original surveys of such lands there are cer- 
tain exceptions and restrictions as to such surveys which must be 
carefully noted by the student; also as to the returns he is to make 
to the township clerk as to such surveys, and as to the validity of 
surveys made in such localities by the said amendment. 

When the apparently simple arrangement as to governing 
line was come to, another difficulty arose. The idea of any. of 
these governing lines having bends in them was not considered, 
and even students coming before the Board of Examiners who 
have not given the Act a careful study contend that they must run 
a bent line between lots if they find the base or governing line with 
crooks in it. The Act was amended in this respect, but the amend- 
ment not put in the right place. The same difficulty occurs in 
nearly all old Acts which during the past years have been 
amended from time to time and will continue to occur so long as 
we have ambitious new members of Parliament. The only way to 
meet the difficulty, it appears to me, is to have more Ontario Land 
Surveyors in Parliament with their cultured minds and wide ex- 
perience. 

Another matter the student must attend to carefully is 
"municipal surveys '* where difficulties arise and municipal coun- 
cils can apply to the Govemor-in-Council to have a survey made 
under instructions from the Crown Lands Department. 

Under the old Act surveys of this kind could be upset, but 
under the present Act after the survey is confirmed by the Com- 
missioner of Crown Lands, under the provisions of the Act, the 
boundaries are permanent, practically the same as original sur- 
veys. It is important that more surveys of this kind should be 
'made before the old people and old monuments disappear. 
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Another subject for careful study is the Registry Act with 
regard to the Master of Titles as well as the old Registry Act. 

Also refer to the list of special Actg as printed in the Act 
as published for the benefit of the 0. L. S. 

Also examine the Act providing for cases to be referred to 
0. L. S. from the courts. 

The student must keep clearly in mind that when located and 
having a general practice he must consider himself an expert in 
surveying, engineering and municipal law, and after passing his 
final examination he has only commenced to study, and must con- 
tinue to study so that he may be able to advise all parties in such 
matters. 

We may say in closing that our paper does not come up to 
the ideal we had in view when we started. We found the pro- 
posed paper would cover too wide a field and so have coiifined it 
to a few general suggestions. 



DISCUSSION. 



Mr. Speight — Mr. President and Gentlemen: I am sure the 
Association is very much indebted to our good friend Mr. Gibson 
for his paper, or suggestions, as he called it. I am sure we appreci- 
ate any suggestions from him on the Survey Act, because he has 
nade a special study of it. I suppose before our next meeting 
there will be a revision of the Ontario Statutes, and it would be 
a good idea to have the Survey Act gone through thoroughly 
by a committee and have any suggestions submitted to the Legis- 
lature that we would like incorporated in the Act. There are 
some clauses which now appear open to different interpretations, 
particularly the one about *^ proof lines/' and I think we should try 
ti) have it amended. 

Mr. Gibson — There is great uncertainty about these ** proof 
lines.'* Some have used supposed proof lines which were not proof 
lines at aU, and it upset the whole thing, as there is a misconcep- 
tion as to the proof line clause. 

Mr. Speight — ^As it is still early in the afternoon, I have one 
or two questions I would like to ask. 

I have here one of our ordinary six-mile townships sketched 
•ut with 640 acre blocks. Assume it is in the District of Nipissing. 
From this point between 6 and 7 the line is entirely lost abd the 
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Surveyor wants to run the line between concessions 2 and 3 from 
the east boundary over to the line between lots 6 and 7, and you 
will observe by the sketch that the depth varies 79.50, 78.50, 8Jf 
chains and so on. The original posts are over at this side, but over 
here the original line is entirely lost, burned over. How would 
you run the line between 2 and 3 ? 

Mr. Gibson — How would you do it? 

Mr. Speight — We came to the conclusion that it was better 
to divide it up proportionately and join the points at each block. 

Mr. Gibson — That is right. 

Mr. Speight — We will suppose another case. We will put 
the original posts here (indicates on sketch). How would you 
run a line between A and B, the posts being three miles apart? Do 
you think the concession wouldn *t be lost with a post here and here 
three miles apart? 

Mr. Niven — Just the same as the other case. 

Mr. Gibson — The Act is different in some cases, where it is 
totally lost and where it is partially lost. 

Mr. Van Nostrand — Do you think, Mr. Gibson, that that sec- 
tion of the Act which says a straight line drawn between the two 
nearest points shall be the original line applies in this case ? Sup- 
pose they are all gone except the last one on the township boun- 
dary. 

Mr. Speight — Suppose you are treating with single front 
townships where they are entirely lost? 

Mr. Gibson — ^You w6uld have to treat it as if there never 
had been a line drawn. 

The members present held an interesting discussion on points 
brought out by Mr. Speight's questions. 

Mr. Gibson — The Act has been amended, and in a case where 
only a portion of the line is lost you have to join the nearest 
points, but where the concession is entirely lost, then there is the 
idea of dividing up the proportion and getting it in that way. The 
Act is not absolutely clear yet. 

Mr. Gaviller — The whole intention of the Act is to carry out 
the intention of the original survey, and if in doubt instructions 
should be got from the Department to find out where the lines 
are and follow out the intention of the original survey. The Act 
is framed in some way or other to put in English language how 
you are to try to follow the intention of the original survey, that 
is, where all these odd distances are given. We know in actual 
practice they are intended to be of equal width, but when we are 
on the ground it is different altogether, so I think in cases of this 
kind it is best to follow the original intention. 
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DIFFERENT SYSTEMS OF TOWNSHIP SURVEYS IN 

ONTARIO. 

BY J. F. WHITSON, O.L.S., TORONTO. 

In this paper it is only my intention to review the different 
systems of township surveys that have been adopted from time 
to time during the last 120 years, and although some of these sys- 
tems to-day appear unsuitable for the requirements of the present 
day and generation, they were undoubtedly at the time adopted 
to best meet the wishes of the people and the conditions of the 
country. Some of them have stood the test for many years and 
given general satisfaction, and although little can be here gained 
by discussing a system that has long since been abandoned, as 
where surveys have been made and the lands settled upon, no 
change can be made, it might be well to make mention of these 
systems and why and when introduced. 

My object in writing this paper is more to get the views of 
the older and more practical members of the Association on what 
system, in their judgment and experience, best meets the require- 
ments and conditions in a new country such as we have in Northern 
Ontario. The system now in operation, and which has been ex- 
clusively used for the last ten years in Northern Ontario, is the 
mile block or section system — a township six miles square, lots 
forty chains in front by eighty chains in depth, containing 320 
acres or thereabouts, with single fronts, each concession containing 
twelve lots and each township six concessions. The system was 
first introduced into the province in 1859, when A. P. Salter sur- 
veyed the township of Tarentorus, near Sault Ste. Marie, and in 
the following year no less than ten townships were sub-divided into 
mile blocks, designated sections Nos. 1 to 36, and these again 
into quarter-sections. The present system, which is a modifica- 
tion of the system as first introduced, was begun in 1874, when 
Q. Johnstone, P.L.S., sub-divided the township of Plummer, situated 
east of Sault Ste. Marie. All townships surveyed to date north 
of Lake Huron, north of the French River, Lake Nipissing and 
the Mattawan River, except one, including some sixty townships 
in the Northern or Great Clay Belt, all townships recently sur- 
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veyed in the District of Rainy River, including those performed 
by the Dominion Government prior to the decision of the boundary 
award dispute, also all townships surveyed in the District of Thun- 
der Bay, except two, have been sub-divided under this system into 
townships' in the manner as first introduced, but the majority 
into lots of 320 acres, as above described. This is the system 
which I propose dealing with more particularly. It is the one 
which has received more commendation both in this province and 
elsewhere than any of the others, and at the same time has by a 
few been very severely criticized, perhaps justly, or perhaps for 
the reason that it was first adopted by our neighbors to the south. 
I find in a report by the Commissioner of the General Land Office 
at Washington • in 1849 the following remarks relative to this sys- 
tem of survey: ** After the eventful struggle which resulted in our 
national independence, the establislmient of a system for the dis- 
posal of the public land attracted early attention. A committee 
for that purpose was appointed by the Continental Congress, con- 
sisting of Messrs. Jefferson, Williamson, Howell, Gerry and Ross, 
who on the 7th of May, 1784, reported an ordinance for ascer- 
taining the mode of locating and disposing of lands in the western 
territory. The chairman of the committee was Thomas Jefferson, 
of Virginia, then a delegate to Congress. This ordinance required 
the public lands to be divided into hundreds of ten geographical 
miles square and those again to be subdivided into lots of one 
mile square each to be numbered from 1 to 100, commencing in 
the northwest corner and counting from west to east and from east 
to west continuously. This ordinance was considered, debated 
and amended, and on the 3rd of May, 1785, on motion of Mr. Gray- 
son, of Virginia, seconded by Mr. Monroe, the size of the tOT\Tiship 
was reduced to six miles square. It was further discussed until 
the 20th May, 1775, when it was finally passed." Continuing his 
remarks the Commissioner states: **Our land system thus founded 
has gradually grown up to its present perfection, having been 
modified from time to time as the condition of the country and 
the wants of the people required. This system, the work of our 
republican fathers, so simple in its theory and practice, so cer- 
tain and admirable in its results, is now operating upon the States 
of Ohio, Michigan, Iowa, Wisconsin, Florida and Minnesota.'' (In 
this system the sections are numbered from 1 to 36 beginning at 
northeast comer and continuing alternately from east to west 
and from west to east, and are again divided into quarters and 
again into sixteenths or forty-acre lots). 

Going back to 1783, which marks the beginning of the settle- 
ment of lands in Canada under the tenure of free and common 
soccage, when the U. B. Loyalists scattered and located on the 



ASSOCIATION OP ONTARIO LAND SURVEYORS. 



I 
'I 



PAPERS READ — DIFFERENT SYSTEMS OF TOWNSHIP SURVEYS. IS 

Bay of Chaleurs in Lower Canada and along the banks of the 
St. Lawrence and its lakes in Upper Canada, the surveying estab- 
lishments being on a very limited scale, they could not survey 
townships regularly, but could only lay out the front lots as 
required for immediate use by the settlers. The concessions in 
the rear were subsequently surveyed as necessity required or 
opportunity permitted. The townships were at that date origi- 
nally intended to be six miles square (as in the United States) 
the lots 19 chains in front by 63 chains 25 links in depth, con- 
taining 120 acres, as would appear from instructions from Gover- 
nor Haldimand dated September 11th, 1783, to John Collins (who 
in 1785 became Deputy Surveyor-General). Grovernor Haldimand 
in his letter of instructions described the method of survey, and 
states that he considered this the best system to follow, as the 
people to settle there are most used to it and will best answer 
the proportion of lands he proposed to grant to each family, viz : 
120 acres, six acres in front by twenty in depth^ every township 
to have twenty-five lots in front with seven concessions in depth. 
Koads forty feet wide; 175 lots to a township. The instructions 
referred to lands about to be surveyed near Cataraqui (Kino^ston). 

In October, 1785, John Collins instructed Lieut. Lewis Kotte 
to survev into lots of 200 acres the first two or three concessions 
of the townships of Hallowell, Ameliasburgh and Matilda ; and in 
the same year P. McNiff was instructed to survey Lancaster and 
Maitland into lots of 200 acres with a frontage of six acres or 
nineteen chains and a depth of 105 chains. Roads forty feet wide 
between each concession and every fifth lot. These surveys prac- 
tically marked the beginning of the single front system origin- 
ally adopted, except that in subsequent surveys the lots were 200 
acres. This system was continued in 1787-88, etc., in the survey 
of Edwardsburg, Augusta, Elizabeth, Yonge. Escott, etc. By royal 
instructions dated August 23rd, 1786, to Lord Dorchester, town- 
ships fronting on navigable rivers and lakes were ordered to be 
laid out nine miles in front by twelve miles in depth, equal to an 
area of three thirty-six mile townships and subdivided into twelve 
concessions or ranges, twenty-eight lots ea;Ch. The lots twenty-six 
chains by eighty chains, eighty links, contain 200 acres each with 
an allowance of five per cent, for highways. These dimensions 
were adhered to in Lower Canada surveys but were little regarded 
in Upper Canada. In Lower Canada it appears that the allow- 
ance of five per cent, for highways has always been made and the 
roads have been established in the most suitable places. In Upper 
Canada road allowances were reserved on the township and con- 
cession lines and on certain side lines, but no uniform mode was 
adhered to in laying out roads in Upper Canada. Many gross 
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errors were made in the old surveys owing to the use of the mag- 
netic needle and the inferiority of the surveying instruments and 
the unskilfuiness of the Surveyor, and especially for want of 
check or proof lines. In 1818 an attempt was made to ensure 
greater accuracy in township surveys by instructing the Surveyors 
to ascertain the latitude and the variation of the compass, but in 
consequence of the surveys at that period having been performed 
by contract and paid for in land at the rate of four and one-half 
per cent, or four and one-half acres per 100 acres surveyed, the 
^ttempt was not successful, and of all the old surveys none have 
been found so irregular. On October 22nd, 1818, Thomas Ridout, 
Surveyor-General, in a letter to Samuel S. Wilmot, Deputy 
Surveyor-General, who had earlier in the season received instruc- 
tions to survey the townships of Emily and Smith under the single 
front system, instructed him to change the system by planting a 
double row of posts along the concession lines, thus making the 
concession line double-fronted, so that each settler in the one 
hundred acres allotted him should occupy the whole front of the 
lot and only half the depth. Thus was introduced our second 
system or Double Front System. No system of check lines was 
introduced into Upper Canada surveys until the 27th of March, 
1829, when on the report of William Chewett, then Surveyor-Gen- 
eral an Order-in-Council was passed authorizing the drawing of 
lines across the concessions in the middle o^ the road allowances 
between every sixth lot. Thus was introduced the first system of 
the Section Surveys, containing 2,400 acres, blocko two and one- 
quarter by one and three-quarter miles, or more precisely, 181 
chains by 133.34, subdivided into twelve lots of 200 acres each, 
thirty chains in breadth by sixty-six chains sixty-seven links in 
depth, with a road allowance of one chain between every third lot 
and on every alternate concession line. Since 1818 the limits of 
the roads have been defined by a double row of posts, as all the 
outlines of every section are surveyed in the middle of the road 
allowance, thus getting rid of an uncertainty which even to this 
day exists in many of the older townships as to which side of the 
road allowance the blazed lines were actually run. The field notes 
are so vague that no mention is made, and the instructions do not 
state definitely on which side it was intended the Surveyor should 
run. This 2,400 acre section survey continued up to 1851. During 
that period, however, a modification was made at the request of the 
Canada Company, and on their behalf (the Company having 
acquired by agreement with the Government a land grant of 
nearly two and a half million acres, of w^hich 1,000,000 acres were 
unsurveyed, known as the Huron Tract, purchased by the Govern- 
ment from the Six J^ation Indians). This system reduced the sec- 
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tions to 1,000 acres, ten lots of one hundred acres each to the 
section, lots twenty chains by fifty chains, the sections one and one- 
quarter miles square. These surveys were performed by the Gov- 
ernment under the system as suggested by the Company at a 
charge of £6 per 1,000 acres or three cents per acre. The Govern- 
ment of its own accord seems to have adopted the system in 1851 
in the counties of Grey and Bruce. Osprey seems to have been 
one of the first townships surveyed. It was a system which proved 
very satisfactory, the only objection being the smallness of the 
lots, 100 acres. The reasons given for the abandonment of the 
2,400 Block System was that in the event of a 30 chain by 66 c, 
67 1., lot being divided lengthways, the frontage was too narrow 
proportionately for the depth and there was no way of dividing 
it the other way without forcing what is known as a blind line 
road across the rear of the lots. Large areas were, however, sur- 
veyed under this system. In 1820 1,314,550 acres were subdivided, 
a record year, twenty-nine large townships. 

Between Niagara and Hamilton townships were surveyed be- 
tween the years 1784 and 1797, by Augustus Jones and others, 
which system of survey differs very materially from any I have 
mentioned and which system is referred to in Section 38 of the 
Surveys Act. The lots contain one hundred acres, twenty chains 
in front by fifty chains in depth, with a road allowance at both 
front and rear of one chain ap^d side A>ads between every second 
lot. The lots number from No. 1 to No. 225 in the case of Stam- 
ford township, and the concessions from No. 1 to ? ? ? ?. Every 
side road and side line were run in the original survey but no 
concession lines. These townships comprise Niagara, Stamford, 
Saltfleet, Barton, Grimsby and Grantham. This system is some- 
times called by students the Front and Rear System. There are 
Dpiany irregular township surveys which could be mentioned, such 
as Sandwich, in which the disbanded French soldiers settled 
before 1797. I refer to the Petite Cote settlement, which froms 
on the Detroit River. This township was surveyed by Iredell in 
1797. The lots vary from four chains in width to twelve chains. 
The average depth of the concession is about one and one-half 
miles, and one concession has an irregular depth of nearly three 
miles with an occasional lot of less than five chains frontage. 

The question anight here be asked as to which of all the dif- 
ferent systems adopted from time to time, has given best satisfac- 
tion to the public, including the lumbermen, the miner and the 
settler in particular; and in answering this question it must not 
be forgotten that time has in a great measure changed the con- 
ditions of the settler and his requirements. What wasl considered 
a large farm forty or fifty years ago is not so considered to-day. 
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The present system of layinji: cut townships six miles square 
into sections of 641) acres, and lots of 320 acres, and these again 
into half-lots of 160 acres, has given admirable satisfaction on 
the north shore of Lake Huron, where the country is essentially 
a timber and mining district. No more satisfactory \vay can in 
my opinion be devised for laying out land suitable for mining 
purposes than by dividing a 320 acre lot into a half, a quarter^ 
an eighth, or even a sixteenth, and ivith a five per cent, reserva- 
tion for roads and the right of the Crown to lay out the same 
where necessary. Roads can be constructed in a rough country 
like this, where the nature of the ground will best admit of, 
and from any mining claim wuthin the limits of a lot to a main 
road. I have never heard of any objection being raised to this 
system of survey by the lumbermen. To my mind the mile block 
system as begun in 1859. where the section was divided into quar- 
ter sections,' thus making the concession lines double fronts, has 
some advantage over the present system, as there would be no jog 
on the concession lines at the alternate lots as there will invariably 
be under the present system, and besides ])osts would be planted 
on every alternate side line as run on the ground, which would be 
of considerable assistance to the settler and proprietor as w^ell as 
the lumberman. This, however, is a matter easily remedied with- 
out changing the general system. In Ontario within the last few 
years, from a settler's point of view, the present system appears 
to be somewhat objectionable, although in the United States, where 
a great proportion of the country has been surveyed almost in a 
like manner, and over a great portion, especially the most northern 
states. Michigan, Illinois and Minnesota, like conditions prevail. 
The country being similarly suitable for lumbering, farming and 
mining, the system has given general satisfaction throughout Mani- 
toba and the Northwest Territories, although in those districts 
the conditions are not exactly similar, as much of the* country is 
prairie. In a wooded countrv surh as we have in Northern 
Ontario, while it is a great advantage to the settler to have a 
liberal frontage to his lot, it is of srreater importance to have con- 
centrated on one line of road two lines of farms, as closelv situate 
as is practicable, as clearings are more quickly made. They unite 
their labor in opening and maintaininir the s?me line of road, and 
combine the more readily in rendering aid to each other when 
United efforts are required, the population is less scattered, and 
Schools and places of public worship can be reached with less incon- 
venience, and this is one if not the most important feature in a 
xiew settlement. Many a farmer with ^ numerous small family 
is driven from his backwoods home, with its many advantages and 
T>rospects, for want of schools, or rather because for newlv half 
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the year owing to the bad condition of the roads his childi'en are 
unable to attend. In addition to this there is also the social side 
to be considered. If it could be determined what size of lot is 
best suited to make a good farm in the forest lands of the north 
it would be easy to solve the problem. The enormous cost of 
constructing good roads in a new coimtry — between $750 and 
$1,000 per mile — makes it imperative to have no more road allow- 
ance than is absolutely necessary to accommodate the public, hav- 
ing, of course, due consideration for the future development of 
the settlement. If one hundred acres is the proper size of a lot, 
what better system could be continued than the 1,000-acre Section 
System first adopted by the Canada Company in 1829 aud by the 
Province in 1851, and which system was continued till the last 
township was surveyed in the southern part of the District of 
Nipissing in 1893? The system was continued in Muskoka, Parry 
Sound and Haliburton Districts, in Renfrew, Addington and the 
southern part of Nipissing, part of Grey and Bruce Counties, and 
the million acre block known as the Huron Tract held by the Can- 
ada Company. This system gave to each farm fet frontage of one- 
quarter of a mile and a depth of five-eighths, side roads and con- 
cession roads each one and one-quarter miles apart. If 200 acres 
is the proper size of a lot the 1,200 or 2,400 acre Section System 
as adopted in 1829 by the Crown, and which was continued up to 
about 1851 throughout the Province, answered the conditions 
fairly well, except in cases where a division of the lot was made, 
in which case the frontage was too narrow for the depth. The 
frontage of each 200-acre lot being 30 chains and depth 66.67, 
with concession road allowances on every alternate concession line, 
making the distance between the concession road allowances about 
one and five-eighths miles and between each side road one and 
one-eighth or if not required between every sixth lot. making the 
distance two and one-quarter miles between the travelled side roads. 

The double front system as adopted in 1818 made provision 
for» a road on each concession line thus, and in reality the inten- 
tion was that each holding should be only one hundred acres. Too 
many miles of road were required in this system and the frontage 
was too great for the depth, 30 chains by 33 1/3. No one would 
venture to suggest a return to anything like the system adopted 
in Sandwich Township on the Detroit River in 1797 in the Petite 
Cote Settlement. Few would even suggest the Single Front Sys- 
tem as first adopted in 1783, when Haldimand first instructed 
D. P. S. John Collins to commence the survey of the Crown do- 
mains and military lands at Kingston, lots of 120 acres, nineteen 
chains frontage by sixty-three chains in depth. Nor even the 
Single Front System as first introduced in 1785 in such townships 
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Hallowell, Ameliasburgh, etc. ; lots of 200 acres, nineteen chains 
f Tontage, one hundred and five chains in depth, with roads between 
each concession forty feet wide, as is the case in such townships as 
Osnabruck, Williamsburgh and Matilda, surveyed by P. McNiff the . 
same year. If neither of the three sectional systems meets the re- 
quirements of the settler, what improvements on these systems can 
l3e suggested? 

The Province of Ontario contains an area of approximately 
140 million acres, of which forty- two million acres have already 
l>een surveyed into townships and subdivided, about one-third of 
"tlie whole Province. Of the unsurveyed portion, however, a very 
large area is broken, rocky and swampy, worthless at least for 
€1 griculture. There is, however, not less probably than fifteen 
xxiillion acres of unsurveyed agricultural land still in the Province 
of which area there is unquestionably as great if not a greater 
proportion of good agricultural land than in the forty-two million 
a.cres now surveyed. More than one-quarter of the agricultural 
land in the Province is therefore still to be surveyed, and if the 
oh.anged conditions of agriculture within recent years require 
some change in the systems of survey which have been in vogue 
for more than fifty years it is not too late for the Government 
"to alter or amend the present system. So far as it refers to land 
suitable for agricultural purposes there are some difficulties in 
the way of changing a system which has been in operation so long, 
owing to the fact that base and meridian lines have been run in 
many places throughout the Great Clay Belt with a view to future 
surveys on the six-anile township system, and many townships 
outlined at a very great cost. These, however, are matters that 
Avould require to be carefully considered. The size of the town- 
ships is by many considered too small for present municipal 
organization, the same machinery being required for a small as a 
large township. It might be suggested that two or more small 
"townships unite for this purpose. This, however, does not always 
work out well, as in every small township you will find some enter- 
prising citizen looking for municipal honors, and if his township 
was united to an adjoining township his chances for election might 
"be prejudiced, and for that and many local reasons it is impossible 
to form a union. My own idea as to what would constitute a fairly 
good municipality would be a township nine miles s(|uare, contain- 
ing two and a quarter times the area of a six-mile township. The 
average size of the townships throughout the older parts of the 
Province, including Muskoka, Parry Sound and Ilaliburton, is 
eight by nine miles. Some of them nine by ten and ten by twelve, 
hut few of them will exceed 100 square miles. A nine-mile town- 
ship would work in with the present system of outlines better than 
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any other size except a twelve-mile township, which is, however, 
probably too large. If any amendment is to be made I would, if 
not out of place, suggest a nine-mile township surveyed into sec- 
tions of 1,800 acres, one and one-half miles in depth between the 
concession roads, and one and seven-eighths miles between the side 
roads; with lots of 150 acres, each with a frontage of twenty-five 
chains twenty-five links and a depth of fifty-nine chains fifty links, 
twenty-eight lots in each concession, twelve concessions in each 
township. 

j This would give a liberal frontage to each lot, with a double 
r0w of farms on. the concession roads. In such a system there 
would be 348 lots as against 324 lots in the same area in the mile 
block system. There would be ninety-nine miles of road to be con- 
structed as against 121^ miles in a similar area in the six-mile 
system. There would be fifty-six settlers' houses on nine miles 
of concession road as against thirty-six in the present system. In 
the constructing of roads under this system there would be a sav- 
ing of nearly twenty per cent., which is no small item. 

As no road allowances are provided in the mile block systeii 
and five per cent, is reserved in the patent for roads, there would 
be only two acres less in the net area of the lots. From a forestry 
standpoint this system has some slight advantage over the present 
one, as farmers invariably leave their woodlands in the rear of 
their lots, and as two farms abut it would result in having a con- 
tinuous strip of bush land across the whole township and on 
account of the lot's great depth owing to the narrow frontage the 
forest would have a greater depth and be less damaged by storms, 
and would form a more permanent shelter. School sections could 
also, I believe, be laid out to better advantage. Accompanying 
this paper are two projected plans. On one no road allowance is 
laid out on the township boundaries. This plan has possibly some 
advantage in its favor with reference to the laying out of school 
sections, and would possibly have the effect of reducing to a mini- 
mum difficulties which too frequently arise between adjoining 
municipalities in reference to the maintenance of roads and bridges 
along town lines. I would like to have the members express fully 
their views on these suggested changes. 

[N.B. — Since this paper was read the Minister of Lands, For- 
ests and Mines has adopted the nine-mile system of surveys, by 
Order-in-Council dated April 24th, 1906.] 
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DISCUSSION. 

Mr. Niven — Mr. President and Gentlemen : I think this is one 
of the most valuable papers that has been read in the Association 
for a long time. Mr. Whitson has gone over the ground most eom- 
X^letely, and if anything is wanted in the line of a Textbook for the 
^students that has been talked of lately, it is all in that paper re- 
garding the different systems and the dates at which they were 
cjommenced. It will be very useful for the students coming up, 
SIS I think our young friends here will admit. Now, of all the 
systems of surveying that we have had, I have always thought 
^hat the thousand-acre block section system v/as the best. I com- 
naienced to work on that system over forty years ago in the County 
of Perth, and I became pretty well accustomed to it there. The 
±irst time I went through that section after I settled in St. Mary's 
^here was one thing that struck me, and that was the way the 
schools were arranged. The schoolhouses, of course, were on the 
<;oncession roads, which were double fronts, and when I was trav- 
elling about I was incidentally distributing my professional cards 
^is a Land Surveyor at that time. As I went along the concessions 
3 asked every school teacher to give one of my cards to a repre- 
sentative of each family, and consequently I had my cards in every 
louse on tnat concession the same night. Now, I thought the 
schools were very well arranged and altogether I liked that system 
cf surveying, because settlers were all on the road and they had 
their clearings on the fronts of their farms and their bush formed 
s. solid block behind, and the bush of the settlement on the north 
abutted on the south and consequently the wind didn't get in and 
l)low down the timber. Another reason was that in this way the roads 
are always better, so I have always had a preference for that 
system of survey. I think that the nine-mile plan would be a 
good one to adopt in the clay belt of our northern country, and 
that is certainly an agricultural country, and I think that those 
townships would be better suited to it than to the six-mile 
system. However, I am not prepared to say whether the system of 
leaving the road out on the town lines would be advisable or not. 
Some might have objections in the way of municipal moneys being 
expended in the counties, for they very often make the town lines 
county roads, and J don't know whether that is an advantage or 
not, as it sometimes leads to disputes. It would be better, perhaps, 
for each township to take care of its own roads, but on the whole 
I think that the system would be a very good one to adopt in our 
northern country. 

Mr. Van Nostrand — I would like to ask Mr. Whitson if he can 
explain the reason for the existence of that strip of about six 
chains in width running through the township of Lancaster. It 
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seems odd that .it should be in there. It runs up about the centre 
of the township from the south boundary to the north boundary, 
and is designated * * common. ' ' 

Mr. Whitson — I can't tell the reason unless the lots were a 
certain size and they gave the lots a certain average and the sur- 
plus was thrown in there and called a common. Anything Qver 
the distance given in the original instructions received no number 
and is designated ** common." 

Mr. Van Nostrand — There is one other point about the roads 
that are being opened in the six-mile townships. The roads are 
so placed, as I understand it, that the centre line follows the sur- 
veyed line and the effect is that the posts are all destroyed so 
that there seems to be no chance of following the original survey 
unless we fall back on the centre of the road as being the best evi- 
dence as to where those posts were 

Mr. Whitson— That is an objection to the system. 

Mr. Van Nostrand — I suppose that could be overcome if the 
Lepartment took it in hand and insisted that the posts should be 
ol.anted on the sides of the road. It seems an important matter, 
as otherwise the Sur^/^eyors in the future will have nothing to 
woik from. 

Mr. Gibson — It makes more work for the Surveyors. 

Mr. Niven — That method is quite a serious objection. I have 

secii it up in Temiskaming, too, where the posts are destroyed and 
'*very blazed tree gone. 

Mr. H. J. Bowman — This question of road allowance is rather 
% lar-reaching question. In the township in which I live there 
are no road allowances, and it is one of the earliest surveyed 
V)W.iships in Western Ontario. I refer to the Township of Water- 
loo. It was laid out in .the first place by private individuals and 
companies, the northern part by the German Company and the 
south by Richard Beasley. I think the German Company got their 
ideas from Pennsylvania, where they came from, although the 
survey was made by a Deputy Provincial Surveyor, and the lots 
theie are 80 chains by 56 chains deep as a rule, making 448 acres, 
and there are no road allowances. As the towns and villages 
sprung up the roads were made by the settlers to reach these vil- 
lages, and those continue to be the roads to the present day, and 
I tliink we have better roads in the County of Waterloo for less 
money than any county in the Province of Ontario — they are the 
^'orjr best of roads all the year round. 
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Mr. Gibson — Is there not plenty of stone up there for making 
them good. 

Mr. Bowman — Yes, plenty of stone and gravel. 

It seems to me that^ there have been millions of money wasted 
in ).his Province- of Ontario in building roads which were placed 
in u wrong position, from an engineering standpoint. I have had 
some experience myself in grading hills for municipal councils, 
and I have often reported against a certain location, but they 
would go on and spend the money because it was on the original 
road allowance. A case which is quite fresh in my mind is one 
where they spent a thousand dollars to cut down a hill. I reported 
ag.iinst doing it, and I said that by a slight divergence they could get 
an»und the hill for half the money and have a good road with easy 
grtidients, and, I said, if you cut this hill down you will never 
have a good road, a gradient of one in ten is the best you can ever 
make.'' The Council said, *'0h, that is all right; it has always been 
there and we will go on." There were two counties interested in 
it and they spent a thousand dollars on it, and then a railway 
comes along and runs right through the middle of that cut, and 
they have to abandon it after all. having spent their money to no 
purpose. I suppose every Surveyor has had similar experiences 
with municipal councils (except in very flat tracts of country), 
where they want to open up these road allowances, which some- 
times have been run by chance, like the flip of a copper. It seems 
to me it might be advisable to consider whether leaving out the 
road allowances altogether would not save the country a great deal 
of money in the future, and result in much better roads. A road 
should be located by an engineer and not left to the chance of 
where the township line would come,- and the road should be located 
with a view to getting from one important centre to another in as 
direct a line as possible and with the easiest gradients and by the 
most economical method. I don 't say that the roads have much to 
do with the System of Survey, but the farmers could have these 
roads as they have in our county. Of course, by having rights of 
way over the adjoining lands some of the farms are left in the 
background and not worth as much because they are away from 
the leading roads, but if you consider the road question by itself 
you will find you will require much less mileage in roads and have 
much better roads at less expense. I would like to hear something 
more about these six-mile townships. As a municipal man myself, 
I think the present six-mile townships are not suitable for muni- 
cipal affairs. .It seems to me that four six-mile townships would 
make an ideal township for . municipal matters. We have town- 
ships in the thickly settled parts of Waterloo that are bigger than 
that and it seems to be quite satisfactory. One Reeve will do just 
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as well for a twelve-mile township as he will for a six-mile town- 
ship. 

Mr. Whitson — I think where the population is large a six- 
mile township might be all right. In reference to Mr. Bowman's 
system of laying out roads, I don't think that should trouble us 
very much here, but on the north shore of Lakes Huron and 
Superior, the country" being broken a& it is, it is almost impossible 
to build the road along the lines — ^but that won't apply in North- 
eastern Ontario, I think. A man can build a road right straight along 
township after township as there is not an acre of waste land, and 
there have been cases where men have run base lines for one or 
two hundred miles and not found aify rocky exposures, so I don't 
think it would be a good idea to abandon the six-mile system in the 
xAder parts. Up in Algoma and Nipissing, in the mining and tim- 
ber sections, and where there is no agriculture to speak of, forty 
acres is an ideal mining section. It takes in as much of the vein 
as can possibly be covered by each location. 

Mr. Gibson — The country up there is so broken you can't 
make roads where they would be located, so you must have the 
roads located where they should be. Now in Waterloo they don't 
want to waste their time and money. I suggested to Mr. Bowman 
that four townships of six miles square would make a nice muni- 
.cipality. A small township is a nuisance, for there is some crank 
that runs the whole township, and you can't get anything else but 
what he says, so it is better to put four townships into one muni- 
cipality. In speaking to a Surveyor the other day in the Depart- 
ment, I said the roads in the broken country should be where they 
are required and put four townships into pne or more, if you want 
to, because it brings peace and good-will between the townships. 
In the township of York they 'have a side road for each lot, there 
are two lines for each Mock with an allowance off for roads, and 
that has introduced a great deal of trouble. In the townships of 
Scarboro and Pickering we just run off the fronts of them. In 
York there have been some very peculiar law-suits along the lake 
front. Then the sectional system was introduced and they were 
run out in blocks and some claimed that every side road was run 
in the original survey and could be treated as a proof line, so that 
we have in the section each side road governing the block. Cer- 
tainly, if you change the system after the first lines have been 
run out, that is a troublesome affair. 
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CONCRETE RESERVOIKr-HA.MILTON, ONT. 

BY E. G. BARROW, O.L.S., HAMILTON. 

The employment of cement concrete, reinforced with iron 
^ork of some kind, in engineering structures is rapidly increas- 
ing. Abutments of bridges, arches, culverts, sewers, dams, side- 
walks, water mains and other engineering works are frequently, 
-and indeed generally, formed with this material at the present 
time. Probably therefore a brief account of a concrete reservoir 
xecently constructed at Hamilton will be of interest to members 
of this Association. The reservoir was built for the purpose of 
steadying and equalizing the pressure at the pumps and in the 
city, preventing shocks and water hammei* in the pipe system; 
allowing the pumps to stop for several hours, if required, and 
^yielding a small reserve of water near the centre of the city in 
case of Are. It has certainly fulfilled all expectations that were 
entertained and has been of great service to the waterworks sys- 
tem. Several years ago its construction was recommended, but 
funds were not provided until tne year 1903. As soon as this 
appropriation was made and passed by the Council the work was 
started, and the reservoir was finished and put in commission on 
September 10th, 1904, and has been m use up to the present time. 

Difficulty was experienced in getting a site for the reservoir 
at the proper elevation and near the city, tw^o very important 
requirements. Finally one was secured, but not quite as large 
as desired. The ground at the site was composed of very heavy 
clay resting on rock and containing many boulders. This made 
i;he excavation very expensive, but the clay, being impervious to 
ivater, rendered it about the best material to be placed behind the 
walls and underneath the floor of the reservoir. 

The land composing the site has a considerable slope from the 
south northwards or towards the city, and it was decided to make 
only a slight excavation on the lower side and go deeper towards 
the south or higher part of the ground. The material from the 
excavation Was placed behind the northerly wall and formed an 
embankment sixty feet wide on top, thus interposing a strong bar- 
rier of heavy material between the reservoir and the city. The 
excavation was all done before the concrete was commenced. Some 
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very heavy rains fell during and after the completion of this part 
of the work, and the clay composing the ground was much com- 
pacted by the heavy rains and water standing on it, and after roll- 
ing was in good condition to receive the concrete. 

The reservoir, as designed, will hold about two millions imper- 
ial gallons, and when the water stands about three feet below the 
top of the wall, which is the maximum height it is intended to go, 
an electric alarm gives the caretaker warning of the elevation it 
has reached and he communicates by telephone to the pump house. 
The reservoir is irregular in shape in order to suit the ground; 
at the south end it is 168 feet wide and 80 feet wide at the north 
end, nearest the city. The length is 210 feet and the average 
depth is twelve feet; the bottom was slightly inclined towards an 
outlet situated at the north end, through which it could be emptied 
into a sewer some distance away. The wall at the north end or 
next to the embankment was fifteen feet six inches in height; two 
feet wide on the top and eight feet at the bottom. T^his width of 
eight feet was continued down to the solid ground. Iron rails 
were placed both horizontally and vertically in the foundations; 
the vertical rails continuing down below the bottom of the foun- 
dation some eight feet and extended upwards well into the wall. 
Twisted iron rods were placed longitudinally in the wall, inter- 
locking with the rails. The walls at the sides and south end of 
the reservoir were not so deep as the north walls, rock being en- 
countered at a less depth, and the iron rails were dispensed with 
at these points. 

Small streams were found at the south end of the ground and 
tile pipes were laid gathering and leading them out beneath the 
floor of the reservoir and through the walls to a small drinking 
fountain situated on the roadside. The bottom of the reservoir 
was from six to twelve inches thick. 

The composition of the concrete in the side walls and bottom 
was one of cement to three of sand and five of broken stone. Fur- 
nace slag was substituted for broken stone in the bottom and also 
part of the sides. Atlas cement was used throughout the work 
and gave good satisfaction. A surface dressing two inches thick, 
composed of one of cement to three of sand, was applied to the 
walls at the same time the cement was laid. 

A two by twelve-inch plank was placed next the timber lining, 
which was pulled out after the cement had been laid, and the space 
thus left open was filled with the surface dressing of three-to-one 
material. 

The frames for the concrete were composed of six- by two- 
inch timber doubled, and were carried up to the full height of 



PAPERS READ — HAMILTON CONCRETE RESERVOIR. 93 

the walls; they were kept together by screw rods which were moved 
up as the work progressed. Six- by six-inch grooves' were left in 
the concrete last laid, whether horizontal or vertical, so that when 
the work was continued, they would act somewhat as a dovetail. 

The pipe supplying the reservoir with water was thirty inches 
in diameter and was provided with a stop valve, and a brass screen 
or cage covered the end of the pipe in the reservoir. An overflow 
pipe was furnished, as also a twelve-inch pipe with necessary 
valves for emptying the basin. 

A reservoir constructed of concrete such as the one here 
described has the advantage of being readily and easily cleaned; 
attracts no vegetable growth and in this way satisfies all sanitary 
requirements. 

The cost of the reservoir was as follows : — 

Site $ 3,546 00 

Printing and submitting by-law 236 00 

Labor 17,229 00 

Iron work . 400 00 

Coal and wood 30 00 

Lumber 448 00 

Tools 224 00 

Sewer pipe 70 00 

Hardware and dynamite 454 00 

Slag 580 00 

Sand, gravel and stone 1,493 00 

Cement 4.478 00 

Connections, iron pipe and valves... 4,800 00 

Total $33,988 00 

E. G. Barrow, 

City Engineer, Hamilton. 



DISCUSSION. 

Mr. Gibson — How much a cubic yard did the concrete come to t 

Mr. Barrow — About $5. Of course, we have sand and stone 
and everything very conveniently situated. 

Mr. Gibson — How did you do for reinforcing? 

Mr. Barrow — ^We used rails and rods of old iron. I think $600 
worth. We didn^t use them so much in the back part, but in the 
front part, or in the part facing the city, where the wall is deeper 
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and the ground is i;iot quite so good, we put the rails and rode 
right down in the solid ground. 

Mr. Gibson — ^You connected them by riyetting, did you 1 

Mr. Barrow — Yes, and the cement has stood all right. 

Mr. Gibson — I understand the stone workers and brickmakers 
axe complaining that it is very bad for their business. 

Mr. Barrow — I have some of the books here showing illus- 
trations of the work, and if any of the members would like to have 
them they are welcome to take them. 

Mr. Gibson — Is there any percolation at all? 

Mr. Barrow — When they first opened it there was a little, but 
it has entirely ceased now. 

]Mr. Gibson — I have noticed that if you throw water up against 
cement at first it is like brick. 

Mr. Barrow — I took special notice of that and at first there 
was a leakage, but now it has entirely ceased. 

Mr. Gibson — Would you use this concrete for sewer pipe! 

Mr. Barrow — ^We have used it. 

Mr. Gibson — Isn't it inclined to absorb the fluid? 

Mr. Barrow — I think the ordinary vitrified pipe is better. 

Mr. Bowman — It has been very interesting to hear this paper 
about this work. I have seen the reservoir, and it is certainly a 
very pretty, clean and inviting place to have your water supply 
stored. I have noticed in some cases in the United States they have 
adopted the plan of covering them over, to keep the water cooler, I 
suppose. Is there any apparent need for that in our Canadian 
climate ? 

Mr. Barrow — I understand with the lake water there is no 
necessity for that, but with underground water there might be. I 
think the sun and air are beneficial to our Lake Ontario water. 

Mx. Gibson — I think it is better to have it exposed to the sun 
and air. 
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OUR NORTHERN HERITAGE. 

BY GEO. B. KIRKPATRICK, O.L.S., TORONTO. 

Before giving you a few facts on our *' Northern Heritage," 
I thought it might not be amiss to brush up our memory on what 
OTir heritage really is. No doubt many of you know better than 
I do, all about Canada, our beloved country, still, admitting that, 
I>ermit me to give you a short resume of the beginnings of a coun- 
txry, to which, perhaps, it is not too much to say, with all humility, 
"^tAe eyes of the old world are turned at present. It has been said 
Y>y Sir ^itfrid X«aurier that the nineteenth century was the cen- 
"t^ry of the United States of America, while the twentieth century 
is the century for the Dominion of Canada. How little it was 
"fcliought of by our forefathers, British or French, in the early days 
xnay be gathered from the expression of the French King who 
^.lluded to it as a few acres of snow. 

The origin of the name Canada is involved in much obscurity 
^nd the accounts of the different authorities vary considerably. 
One authority says, **An ancient Castilian tradition existed that 
"fclie Spaniards visited these coasts before the French, and having 
jDerceived no appearance of mines or riches, they exclaimed fre- 
quently, *Aca nada,' signifying 'Here is nothing/ the natives 
oaught up the sound, and when other Europeans arrived, 
x*epeated it to them. The strangers concluded that these words 
xvere a designation, and from that time it bore the name of 
Canada.'' 

Father Hennepin asserts that tho Spaniards were the first dis- 
cioverers of Canada, and that, finding nothing there to gratify 
"their desires for gold, they bestowed upon it the appellation of 
Ul Capo di Nada, **Cape Nothing,'' whence, by corruption, its 
present name. 

Charlevoix, however, gives a different derivation, and sup- 
posed the name to have originated from the Indian word Kannata, 
signifying a collection of huts, which is most probably the true 
origin of the title since given to the whole country. 

The honor of discovering that portion of North America, 
afterwards called Canada, is considered to belong to John and 
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Sebastian Cabot who, two years after the discoveries of Columbus 
became known in England, received a commission from Henry the 
Seventh to discover a northwest passage to the East Indies or 
China. In the year 1497 they sailed with six ships, and in June 
of the same year discovered the coast of Newfoundland. 

In the year 1534, Francis the First of France fitted out an 
expedition for the purpose of establishing a colony in the New 
World, the command of which was bestowed upon Jacques Cartier. 
Cartier sailed on the 20th April, 1534, to examine the northern 
shores of Newfoundland, and afterwards explored the Gulf of St. 
Lawrence, and entered a bay, which from the. heat he experienced 
there, he named the *'Bay of Chaleurs.'' Finally he landed on 
the shore of Gaspe Bay, where he erected a large cross with a shield 
bearing the arms of France. 

Respecting the origin of the name Quebec, there appears to 
be quite as much uncertainty as with that of Canada. Charlevoix 
derives its origin from the Algonquin language, while La Potherie 
asserts it to have originated from an exclamation of the first dis- 
coverers under Cartier, who on first seeing the promontory raised 
an exclamation of * * Quel bee ! ' ' 

Ontario gets its name from Lake Ontario, the Indian 
0-no-ta-ri-io. It means '* handsome lake." On a French map of 
1688 Lake Ontario is called Skaniadono. 

On the 18th September, 1759, the articles of capitulation were 
signed by Mr. De Ramsey on the one side and Admiral Sanders 
and General Townsend on the other. This was signed at the camp 
before Quebec, on the 18th of September, 1759. 

On the 8th September, 1760, the articles of capitulation be- 
tween their Excellencies Major General Amherst, Commander-in- 
Chief of his Britannic Majesty's troops and forces in North 
America, on the one part, and the Marquis de Vaudreuil. etc., 
Governor and Lieutenant-General for the King in Canada, on the 
other. The first article of this provided that twenty-four hours 
after the signing of the present capitulation, the British General 
shall cause the troops of his Britannic Majesty to take possession 
of the gates of the town of Montreal; and the British garrison 
shall not enter the place till after the French troops shall have 
evacuated it. This was signed at Montreal, 8th September, 1760, 
by Vaudreuil and Jeffery Amherst. 

The fourth article of tho definitive treaty of peace concluded 
l)etween the kings of Great Britain and France, on the 10th day 
of February, in the year 1763, contains the cession of Canada to 
the crown of Great Britain. 
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A proclamation dated at St. James, 7th Octolwr, 1763, pro- 
vided for the four distinct and separate governments styled and 
called by the names of Quebec, East Florida, West Florida and 
Grenada. The Government of Quebec bounded on the Labrador 
coast by the River St. John, and from thence by a line drawn 
from the head of that river, through the Lake St. John, to the 
south end of Lake Nipissing; from whence the said line crossing 
the River St. Lawrence, and the Lake Champlain in 45 degrees of 
north latitude, passes along the high lands which divide the rivers 
that empty themselves into the said River St. Lawrence from those 
which fall into the sea, and also along the north coast of the Bay 
of Chaleurs. and the coast of the Gulf of St. Lawrence to Cape 
Hosiers, and from thence crossing the mouth of the River St. 
Lawrence by the west end of the island of Anticosti, terminates 
at the aforesaid River St. John. 

The Constitutional Act, 31 George III., Cap. 31, dividinc^ the 
Province of Quebec into two distinct provinces. of Lower and 
Upper Canada, was proclaimed on the 18th November, 1791, and 
Colonel John Graves Simcoe was appointed Lieutenant-Governor 
of Upper Canada on the 8th July, 1792. 

By proclamation dated 18th day of November, 1791, the 
Province of Quebec was divided into two distinct Provinces to 
be called the Province of Upper Canada and the Province of Lower 
Canada by separating the said two Provinces according to the 
following line of division, namely, to commence at a stone boun- 
dary on the north bank of the Lake St. Francis, at the cove west 
of Pointe au Bodet, in the limit between the ^township of Lan- 
caster and the Seigneurie of New Longueuil, running along the 
said limit in the direction of north 34 degrees west to the wester- 
most angle of the said Seigneurie of New Longueuil, thence along 
the northwestern boundary of the Seigneurie of Vaudreuil, run- 
ning north 25 degrees east, until it strikes the Ottawa River, to 
ascend the said river into the Lake Temiscaming, and from the 
head of the said lake by a line drawn due north until it strikes 
the boundary line of Hudson's Bay, including all the territory to 
the westward and southward of the said line to the utmost extent 
of the country commonly called or known by the name of Canada. 

This proclamation provided that the Government of the said 
Province should commence within the said Provinces of Lower 
and Upper Canada, respectively, on IMonday, the 26th day of 
December, 1791, signed Alured Clarke, Lieutenant-Governor and 
Commander-in-Chief. Province of Quebec, etc. 

By proclamation dated 24th July, 1788, signed by Lord Dor- 
chester, it was stated that whereas the Province of Quebec stands 
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at present divided into only two districts, that several new districts 
should be formed, namely, Lunenburg, bounded westerly by a 
north and south line intersecting! the mouth of the River Ganano- 
que, then called the Thames ; Mecklenburgh, extending as far west 
as to a north and south line intersecting the mouth of the River 
Trent; Nassau, extending westerly to a north and south line inter- 
secting the extreme production of Long Point within Lake Erie; 
and Hesse comprehending all the residue of the Province in the 
western or inland parts thereof of the entire breadth thereof from 
the southerly to the northerly boundary of the same. By 32nd 
George III., 1792, Chap. 8, the above districts were called the 
Eastern, Midland, Home and Western. 

By proclamation of Lieutenant-Governor Simcoe. dated July 
16th. 1792, Province of Upper Canada, under the authority cf 
British Statutes, 31st George IIL, chapter 31, section 14, the 
Province of Upper Canada was divided into nineteen counties, 
namely: — Glengarry, Stormont, Dundas, Grenville, Leeds, Fron- 
tenac, Ontario, Addington, Lennox. Prince Edward, Hastings, 
Northumberland. Durham, York, Lincoln. Norfolk, Suffolk, Essex, 
Kent. The last named county to comprehend all the country not 
being territories of the Indians not already included in the sev- 
eral counties before described, extending northward to the boun- 
dary line of the Hudson Bay, including the territory to the west- 
ward and southward of the said line to the utmost extent of the 
country commonly called or known by the name of Canada. 

By Chapter 5, 38th George IIT., 1798, and by proclamation 
dated January 1st, 1800. the Province of LTpper Canada was 
divided into districts, namelv: — Tho Eastern District, the District 
of Johnstown, the Midland District, the District of Niagara, the 
District of London, the Western District. 

In the second session of the Third Provincial Parliament, 42nd 
George III., the counties of Northumberland and Durham were 
declared to be a separate district, to be called the District of New- 
castle. 

By the fifth session of the Sixth Provincial Parliament in the 
56th year George IIL, 1816, the coimties of Prescott and Russell 
were established a new district, called the District of Ottawa. 

In the Sixth Parliament, 56th year George IIL, 1816, a new 
district was formed out of part of the Home and Niagara dis- 
tricts, called the District of Gore. 

In the third session of the Eighth Provincial Parliament, 4th 
George IV., 1823, the County of Carleton was declared the Dis- 
trict of Bathurst. 
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In 1849, 12th Victoria, chapter 78, an Act was passed alxdish- 
ing the territorial division of Upper Canada into districts and 
providing for counties and unions of counties. Since then several 
new counties have been formed and old counties divided as cir- 
cumstances required. 

The date of the reunion of Upper and Lower Canada is 3rd 
and 4th Victoria, chapter 35, proclamation dated February 5th, 
1841. 

In 1841 the Municipal Act was passed and in 1849 an amend- 
ing Act was passed, giving municipal institutions ai^ we have them 
to-day. 

In December, 1899, the then Premier of Ontario, the Honor- 
able George W. Ross, directed me to prepare a scheme of explora- 
tion in the northern parts of the Districts of Nipissing, Algoma, 
Thunder Bay and Rainy River. I did so, and recommended that 
parties, each under the charge of an experienced Ontario Land 
Surveyor, be sent out in the spring of 1900, to gather the follow- 
ing information: — (a) The nature of the soil, (b) The nature, 
extent, size and quality of the timber, (c) The fixed rocks met 
with, and economic minerals, (d) The general features of the 
country obtained by a track survey of the water communications, 
etc. (e) Any valuable water-powers, giving the estimated fall 
and describing the nature of the banks on either side. My mem- 
orandum being approved of by the Ministry, and the money, 
$40,000, having been voted by the Legislature, instructions were 
prepared for ten parties to take the field as soon as practicable. 

An experienced land and timber estimator, and a geologist, 
accompanied each party. I need not describe how the territory 
was divided up among the ten survey parties, nor need I detain 
you with an account of the detailed instructions given nor with 
their equipment — are they not all written in the books of the 
Chronicles of the Department of Lands and Mines? Suffice it 
to say that before the snow fell in the winter of 1900 all the ex- 
ploration parties had returned without mishap. 

Their reports were duly laid before the Legislature, and I 
am glad to say the result of these extensive explorations fully 
justified the most sanguine expectations in regard to the natural 
wealth and fertility of Northern Ontario and demonstrated the 
wisdom of the action taken on the part of the Government and 
Legislature — ^the total cost of such exploration amounting to 
$40,518. 

Now what have been some of the results of the above explora- 
tion? A great clay belt comprising an area of at least sixteen 
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million acres was discovered, nearly all of which is well adapted 
for cultivation, this almost unbroken stretch of good farming land 
being equal in size to the twenty-two counties of old Ontario 
lying west of the County of York, or a line drawn from Toronto 
to Midland, which portion of Ontario was shown to be inhabited 
at the last census taken by a population of one million and eighty- 
one thousand people. This clay belt was found to cover an area as 
large as the States of Massachusetts, Connecticut, Rhode Island, 
New Jersey and Delaware combined, and about half the size of 
the State of New York, or about the size of one-half of England. 
It was found to be remarkably well watered by numerous rivers, 
the principal of these being the Moose River, flowing into James 
Bay, and its tributaries, the Abitibi, Metagami, Missanabie and 
the Albany River, with its tributaries the Kenogomi and Ogoke. 
Including all areas of good agricultural land in what is called New 
Ontario, there are found to be at least twenty million acres, or one 
hundred and twenty-five thousand farms of one hundred and sixty 
acres each, capable of supporting a population of over one million 
people. 

The climate, which is the necessary accompaniment of any 
lasting colonization, has been found to present no obstacle to suc- 
cessful settlement. The information obtained by the exploration 
parties completely dispels the erroneous impression that its winters 
are of Arctic severity and its summers too short to enable crops to 
mature. The vegetables found growing at the Hudson's Bay Com- 
pany posts were a living proof of the possibility of successful 
agriculture — even at Albany Post^ on James' Bay, the potato tops 
were green on the 25th of September. On October 3rd, of the 
year 1900, the garden produce had not yet been removed for the 
winter at Albany Post, tomatoes, cucumbers and all other vege- 
tables being grown there. Only two nights of frost were observed 
up to the 28th day of October. 

The Director of the Geological Survey of Canada informed 
me lately that he had for several successive years sent wheat to 
some of the Hudson Bay's posts in Northern Ontario, and that in 
each case the wheat ripened successfully. 

Up to this date the Department of Lands and Mines has sub- 
divided sixty townships of thirty-six square miles each into lots 
for settlement, besides several hundred miles of base and meridian 
lines prior to further subdivision. Some of the townships sub- 
divided have been reported to be absolutely all good land, not one 
acre being unfit for settlement, a thing unparalleled in the history 
of townships in this country. So much for the land. What of 
the timber growing thereon? 
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From careful estimates made it has been found that there is 
still in the Crown unsold white and red pine, which will produce 
at least six billion feet board measure, which at present prices has 
a cash value of not less than forty-two million dollars, which if 
invested at three per cent, would net the Province an annual in- 
come of one million two hundred and sixty thousand dollars. It was 
foimd also that extensive forests of spruce, jack-pine and poplar 
existed, estimated to contain at least three hundred million cords 
of pulp wood, which- at forty cents per cord amounts to one hun- 
dred and twenty million dollars, and which if invested at three 
per cent would give to the Province an annual income of three 
million six hundred thousand dollars for all time to come. 

From a very conservative estimate of the annual growth of 
pulpwood it is found that it amoimts to no less than six million 
cords, sufficient to employ two hundred pulp mills, these pulp mills 
being capable of employing at least one hundred thousand men. 

The Department of Lands and Mines has at the present time 
a very efficient band of fire rangers, and since this branch of the 
Department has been started very few fires have obtained any 
great headway. In the early days of lumbering in this Province 
it may be said that at least one-third of the pine forests were 
destroyed by uncontrolled fire, and as the system of fire ranging 
is being improved from time to time we may expect better results 
even than at the present. ' The late Government and the present 
Government, recognizing the value of forest reserves, have estab- 
lished the following as forest reserves: — The Algonquin National 
Park, containing 1,930 square miles; the Mississaga Forest 
Reserve, containing 3,000 square miles; the Nepigon Forest 
Reserve, containing 7,300 square miles.; the township of Sibley on 
Thunder Cape, containing 70 square miles; Temagami Forest 
Reserve, containing 5,900 square miles ; the Eastern Forest Reserve 
in the County of Addington, containing 125 square miles; or a 
total of 18,325 square miles. 

As regards the mineral wealth of Northern Ontario, the nickel 
deposits in the Sudbury District have been found to be practi- 
cally inexhaustible. As regards the cobalt-nickel arsenides and 
silver deposits of 'Temiskaming, I am indebted to the report of 
Prof. W. G. Miller, the Provincial Geologist, for some interesting 
facts as regards this portion of the Province. He states that what 
is known as the **archcan protaxis," or that rugged rocky region 
%vhich stretches away from the St. Lawrence River, expanding to 
the northwestward, and occupying a large part of Northern On- 
tario, has produced and is constantly producing, a group of what 
may be called unique, or at least comparatively rare, economic 
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mineral^ Probably as great a variety of minerals is produced 
here in proportion to the number of inhabitants as is derived from 
any other country. 

Among these economic deposits are ; — 

The nickel mines of Sudbury, which is one of the two im- 
portant nickel producing localities of the world, with the by-pro- 
ducts, platinum and palladium. 

The corundum deposits of North Hastings, South Renfrew 
and other areas in Eastern Ontario, which now supplies by far the 
greater part of the corundum consumed in the world. 

The unsurpassed feldspar and mica deposits of Frontenac 
and adjoining counties, and the apatite, graphite, pvrite, talc, gold, 
copper, zinc, lead, fluorite and barite of the same district. 

The iron ranges, which extend over a great territory in North- 
em and Northwestern Ontario, but which, up to the present, have 
not been developed to a great extent. 

In addition to these, it may be said that a lew years ago 
North Hastings possessed the only arsenic plant in North America. 
More recently the auriferous-arsenic ores of Temagami were made 
known, and lastly a discovery has been made of the series of cobalt- 
nickel arsenides and silver, which are unique, so far as known, on 
this continent, and are paralleled by deposits only in Saxony and 
adjacent regions of continental Europe. 

The ore bodies, which carry values in silver, cobalt, nickel 
and arsenic, were discovered during the building of the Temiskam- 
ing and Northern Ontario Railway. In fact, it may be said that 
the railway discovered the deposits, as it runs almost over the top 
of what is probably the most important vein yet found. (Here 
it may be added as a curious coincidence that the building of the 
Canadian Pacific Railway was virtually the discovery of the cele- 
brated Sudbury nickel deposits.) The finding of such rich ore 
within a short distance of the shore of Lake Temiskaming, a 
stretch of water which has been a well travelled route to the north 
by white men for 200 years or more, and the deposits being only 
about four miles from the town of Haileybury. show the possibili- 
ties there are for the discovery of important mineral-bearing areas 
in the vast hinterland of Ontario, much of which is little known. 
The chief of these ore bodies which have been worked lie within 
half a mile of what is now known as Cobalt Station, distant by 
rail about 103 miles from North Bay Junction on the transconti- 
nental line of the Canadian Pacific, and 330 miles almost north of 
the city of Toronto. 
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Some of these veins in the vicinity of Cobalt Station were 
noticed by the men employed in railway construction in the spring 
of 1903, but little interest was aroused, and nothing was heard of 
the discovery by prospectors till October of the same year, when- 
Prof. Miller was sent by the Bureau of Mines to examine the ter- 
ritory. 

The name Cobalt appears to come from the German Kobold, 
meaning goblin or house spirit. The metal was so called by the 
miners because its ore, being arsenious, was poisonous and difficult 
to treat. Mr. ]\Iiller felt, however, when he suggested the name for 
the town, that in this age such a name would not be considered 
unlucky. 

Mr. Miller's first report of his examination ol this Cobalt 
silver area was published in November, 1903. The public evinced 
little interest in the field until about eighteen months afterwards, 
when reports were made of shipments from various properties. 

Prof. Miller informs me that on date of his report issued a 
few months ago two and one-half million dollars' worth of silver 
had been shipped, while another million dollars' worth is on the 
dump. This it will be seen is a wonderful showing when it is recol- 
lected that from the little Silver Islet on Lake Superior three and 
one-half millions was the amount taken out, and that created a 
great excitement in mining circles at that time. 

There are about eighteen companies working in the vicinity 
of Cobalt, within an area of eight or nine square miles in the 
immediate vicinity of Cobalt Station. Finds have been made 
thirty miles north and twelve miles west, so that it is altogether 
probable that rich deposits exist in outlying districts. It may 
be remembered, moreover, that the country is practically a virgin 
forest, in which prospecting must in any case be slow. The Bureau 
of Mines through the courtesy of Mr. W. 6. Tretheway obtained 
a specimen for preservation in its collection of the richer ore from 
his vein on location J. B. 7. This sample weighs seventy-nine 
pounds. Drillings obtained by boring into the sample show it 
to have the following composition: 

Per Cent. 

Silver 66.67 

Cobalt 2.15 

Nickel 41 

Iron. . . . 1.60 

Arsenic 7.03 

Antimony. 9.67 

Sulphur 22 

Calcium carbonate 6.72 
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Magnesium carbonate 1.23 

Insoluble 3.29 

The value of the silver in this 79-pound sample at present 
market price is $451.16. 

The Geological Survey Department at Ottawa has another 
sample in its collection valued at over $1,400, and there are still 
larger blocks at the mines at the present day. 

I was at Cobalt myself in August, 1904, and saw with my own 
eyes the wonderful productions that were then to be seen. I saw 
a nugget at the Leroy Mine weighing 200 pounds. Several other 
nuggets of the same size have since been taken out at different 
mines. I saw the native silver in sheets clinging .to the sides of 
the rock. I picked up samples of native silver in the clefts of the 
rocks in many places, and yet when I came back to Toronto and 
showed some of the specimens and told people of the richness, 
they were unmoved, thinking it could not be possible that such 
richness existed in this Province. I am old enough to remember 
that each time fresh discoveries of the mineral wealth of Ontario 
have been made people rather pooh-poohed the idea. I have seen 
myself in years past several places in the District of Rainy River 
where rock broken off before my own eyes and ground in a mortar 
and then panned has shown gold at every panning, and this over 
a width of one hundred feet and the vein extending, as I was told, 
over four miles. That, of course, I cannot vouch for myself, but 
the mine is yet in existence and I have not the slightest doubt will 
be a paying mine some day. 

The ore shipped from Cobalt in 1905 aggregated 2,144 tons 
from the seventeen shipping mines. The following are the details 
of the output and the values : — 

Silver, 2,441,421 ounces, valued at $1,355,306 

Cobalt, 118 tons, valued at 100,000 

Nickel, 75 tons, valued at 10,525 

Arsenic, 549 tons, valued at 2,693 

Total ' $1,468,524. 

One carload of ore lately shipped to New York realized 
$160,000. 

As regards the iron industry, there have been many discov- 
eries made in different parts of the Province, and although at the 
present time they are not being extensively worked, sufficient has 
been shown to prove that this Province contains valuable deposits 
of the most valuable metal in the world. The Helen Mine, near 
Michipicoten, is the most valuable producing one at present. Then 
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there aro well-known deposits in the Atikokan region in the Thun- 
der Bay District, and there are other valuable deposits in the town- 
ship of Hutton, in the District of Nipissing, and. also on Loon 
Lake, north shore of Lake Superior. 

Mr. Gibson, the Director of the Bureau of Mines, informs 
me that the output of nickel this year is double that of last year, 
and that Ontario nickel and cobalt have taken the place formerly 
held by New Caledonia, the only other place in the world where 
these minerals are worked. 

Many of you no doubt remember the exhibition of Ontario 
minerals furnished by the Bureau of Mines at the Pan-American 
Exposition held at Buffalo in 1901. Twenty-one awards were 
made to the Ontario exhibit, viz., three gold medals, seven silver 
medals, six bronze medals, and five ' * honorable nientions, ' ' a larger 
number than the exhibit of any other state or country save Mexico. 

At the Louisiana Purchase Exposition held at St. Louis in 
1904, Ontario won under the heading '* Mines" two grand prizes, 
twelve gold medals, eight silver medals, and five bronze medals; 
under the heading *' Agriculture, " six gold medals, eight silver 
medals, two bronze medals and three diplomas. The total awards 
to the Dominion of Canada were one hundred and eleven, Ontario 
carrying off forty-six of these. The amount of prize-money won 
by Canadian competitors for live stock was $20,512, which the 
Dominion Government supplemented by a similar sum.. At the 
Pan-American Exposition in 1901, under the heads of cattle, sheep, 
swine, horses and poultry, Ontario won prizes to the amount of 
$5,979 as against the whole United States' $7,956. 

I am indebted to the Bureau of Industries for the following 
interesting statement, showing ther present condition of the agri- 
cultural developments of the Province of Ontario: — 

Number of farms in Ontario (approximately), 175,000; value 
of farms in Ontario (approximately), $1,160,000,000; net products 
for Ontario farms for 1904, $183,400,000. 

Surely in the face of these figures setting forth the prosperity 
of the country, we may well pray in the words of the Litany, **In 
all time of our wealth, good Lord deliver us. ' ' 

That we are on the eve of still greater development is shown 
by the fact of the advance of railways into Northern Ontario. The 
Temiskaming and Northern Ontario Railway, under the Railway 
Commission, has its first section in good running order, being the 
one hundred and thirteen miles from North Bay to New Liskeard, 
at the head of Lake Temiskaming. It has been in operation not 
quite a twelvemonth and you may have seen that the Provincial 
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7^'reasurer received a cheque for $100,000 a few days ago as repre- 
senting the net earnings of the railway for that period. North of 
New Liskeard a section of one hundred miles is now under con- 
struction, and the steel has been laid for forty miles of it. It is 
intended to extend the railway to its junction with the Grand 
Trunk Pacific, which, I understand, has located its line definitely 
north of Lake Abitibi, and which will run through the clay belt 
before mentioned. 

What I have said will, I hope, induce many of my hearers to 
make the trip through some part of Northern Ontario. They will 
be well repaid even if they only go as far as Lake Temagami with 
its one thousand two hundred and fifty-nine islands, with the 
beautiful Lady Evelyn Lake, and others too numerous to mention. 
I could tell you fish stories without end, but instead, I say, go and 
see for yourselves. People from the United States take longer 
summer holidays than we can manage, and they are taking trips 
there in increasing numbers every year, and are enthusiastic on 
the subject as they appear to agree on one point, viz., that they 
have nothing like it on their side of the line. 

And now that I have told you of a fe\y of the good points of 
our country, let me beg of you one and all to be optimists rather 
than pessimists as to the future. We all know that waves of de- 
pression pass over all countries at tinges, but that invariably the 
good times come again. The most curious instance of despair that 
I have met with in my study took place in 1839, when, as stated 
in a report by Mr. William Spragge wherein he combated the idea 
very strongly, the opinion was largely held that a total absorption 
of land rights under the Land Act in the payment of lands offered 
for sale would speedily take place, after which it was supposed 
that all business would be at an end in the Survey or-6enerars 
oflSce, that the lands still disposable were so trifling in amount 
and indifferent in quality as to render it improbable that any new 
settlements of consequence would be formed with advantage. Mr. 
Spragge goes on to point out that beyond the limits of our present 
surveys, fertile lands exist and present a future field for enter- 
prise. He advocated an emigration policy and inducements to 
such as desire to settle on and cultivate the public lauds, and winds 
up by stating his belief that until extensive alterations are adopt- 
ed, the resources of the country can be but partially developed 
and our rear country must continue a wilderness and the sons of 
many of our most enterprising farmers, as they arrive at man- 
hood, will continue (for the reason they now assign that they 
cannot procure land for settlement from our Government) to 
emigrate to the United States. This was penned sixty-five years 
ago, and shows what a lamentable state of ignorance prevailed 
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among people . generally as to the value of their great heritage. 
We can have no excuse nowadays for such a view, and if I have 
aided in any way in enlarging the vision of any of my hearers J 
shall be amply repaid. Remember, gentlemen, that what we want 
Canada to be to-day and in future is a nation of honest, true, temp- 
erate, God-fearing, united, and, I need hardly say, last but not 
least, loyal men and women, loving their country, respecting each 
other's views, living in harmony and having for their motto the 
words of the wise man, 

''Righteousness exalteth a nation, but sin is a reproach to 
any people.*' 

Geo. B. Kirkpatrick, 

Director of Surveys. 
Toronto, January 4th, 1906. 



DISCUSSION. 



Mr. Niven — I would like to say that that is a very valuable 
paper and will be almost invaluable when published in the Reports 
as a matter of reference, and I am sure that the Association is 
very much indebted to Mr. Kirkpatrick for the trouble he has 
taken in preparing it. 

Mr. Gibson— I always consider that a Land Surveyor's voca- 
tion is a foundation for a grand Engineer. A man can't be a 
proper Engineer without first being a Land Surveyor. I think 
the Government might be memorialized to have this put into the 
common schc^ol books, in the history published in the school series, 
as I think there i* better information contained in this paper than 
is contained in the Textbooks. 

Mr. Gaviller — There was another point that struck me as 
very valuable. We know from the Report how many of our An- 
nuals go over to the other side and distribute information, and a 
paper of that kind is one of the best advertisements that our Prov- 
ince can have. Our neighbors, no doubt, are as ignorant of our 
Province as we are of Michigan, and a paper of that kind is 
bound to open their eyes in more than one direction. 

Mr. Dickson — Just to show you how ignorant some of the 
Americans are, I was coming down the Georgian Bay three years 
ago in a steamer, and there were a couple of them, intelligent- 
looking fellows, too, and I was sitting smoking, and one gentleman 
said, '*Can they grow whcjat in Canada?" I looked for a moment 
and thought they must be joking, but they were not, they were 
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actually in earnest. Now, I know that it takes a great deal of 
work to get up a paper of this kind and I am sure we are very 
Kiueh indebted to Mr. Kirkpatrick. I know of no paper that has 
been read in the Association that has given me as much pleasure 
as this one has. 

Mr. J. Davis — When our good friend Mr. Kirkpatrick started 
I thought we were about to have a repetition of what we used to 
hear from our public school teacher in Canadian History, but as 
the paper advanced I became very much interested and pleased, 
and when I heard those happy allusions to the beautiful litany, 
and the allusions to the great apostle to the Gentiles, I thought 
there was so much of the beautiful worked into it that it began 
to get very interesting indeed, and the longer he read the more 
interested I became. It is a very valuable paper and a very orig- 
inal paper, and it is a paper we all will be pleased to read and re- 
read when it is printed in the Report. I am very glad to have 
had the privilege of listening to it. 

Mr. Speight — I think we, as Canadians, have been very remiss 
in patriotism. We can very easily take a lesson from the Ameri- 
cans in this regard. They sing their praises in season and out of 
season, and I think it would add very much to our dignity to 
uphold our country more than we have done in the past. 
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NOTES OF A TEIP INTO THE PEACE RIVER COUN- 
TRY WITHOUT EXPERIENCE— ITS 
DIFFICULTIES AND DANGERS. 

BY H. W. SELBY, O.L.S., TORONTO. 

Our genial Secretary has honored me by asking for a paper 
on some subject which might be interesting and instructive to the 
members of the Association. The following notes on a trip into 
the Peace River country are offered for the benefit of the younger 
men who, in the natural course of the development of our grand 
Dominion, may be called upon to encounter similar and possibly 
much greater difficulties and dangers than we have gone through. It 
is hoped that from the matter herein contained some useful hints 
which will help to shorten delays, overcome difficulties, and avoid 
dangers, may be gathered, although no Surveyor can expect that 
any set of rules or laws may be laid down by any one man for 
another to suit all cases. In most of the phases of life, one's judg- 
ment may be assisted, when the time comes for individual action, 
by comparison with similar circumstances as acted upon by others. 

Early in March, 1904, I was asked by the Surveyor-General 
of Dominion Lands to make the survey of certain ba^e lines in the 
Peace River district; and as the season was so far advanced, my 
consent had to be communicated by wire. Consequently, accord- 
ing to instructions, I ordered my supplies at Edmonton, had them 
forwarded to the west end of Lesser Slave Lake, engaged my 
party, and was ready to leave for the north on the 6th of April. 
After consulting any records to which I could obtain access, as to 
the seasons; the time for the breaking up of the ice in the lakes 
and rivers; the local conditions, such as the possibility for feeding 
horses, obtaining freighters, horses or supplies of any kind should 
they be required on the way out; and consulting with Mr. Saint 
Cyr, D.L.S., in whose company I intended to travel, we organized 
our transport at Edmonton. From information gathered, as we 
had twelve horses for each party, we came to the conclusion that 
we could get through on sleighs to the west end of Lesser Slave 
Lake before the breaking up of the ice. Having decided this point, 
our next move was to take enough supplies for ourselves and hay 
and oats for the horses, to carry us that far. As there was not a 
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pound of hay or oats to be had along the whole route, the freighters 
having used up the supply before we were ready to go, our teams 
were insufScient to do this and draw besides the bedding and dun- 
nage, wagons, carts, instruments, etc., for thirty-two men. 

The snow was melting rapidly, and according to the records, 
much earlier than usual. Accordingly we set out with twelve 
teams of our own and seven teams loaded with hay and oats. On 
the second day out the sleighing became so poor that the teams 
began to give out, and to make more progress we engaged thir- 
teen extra teams and divided the loads amongst them, and in this 
way we arrived at Athabasca Landing late on the sixth day, after 
travelling a distance of only ninety miles, which ordinarily is 
driven with loaded teams in three days. With so m^ny horses to 
be fed, our loads were much reduced and seventeen teams took 
the remainder along the Athabasca River. The sleigh track was 
covered by a foot of water, and some of the old-timers considered 
it very risky to go; but we engaged a guide, who was, we after- 
wards found out, quite competent, and he piloted us safely over 
some of the worst ice I think so large an outfit ever traversed. 
Only one team broke through, and it was rescued without loss. 
We reached Moose Portage at dark on the third day out, a distance 
of seventy-five miles from Athabasca Landing. Beyond this the 
guide refused to go, saying the ice was too unsafe. Between us 
and the shore there was a clear space of 100 feet of open river 
which had to be crossed, and that without delay, for, the river being 
flooded, the ice might rise at any moment and begin its downward 
course. The horses were unhitched and swam to the shore, and 
with the help of an old leaky boat which happened to be there, we 
carried seventeen sleighloads of supplies — ^hay and oats, dunnage, 
blankets, instruments, wagons and carts — safely across, having 
worked nearly all night doing it. 

We had thus made in ten days only 165 miles, and had we 
been able to continue on the ice our supply of hay and oats would 
have been sufficient. Now the case was different; sixty miles of 
rough country lay between us and the ice on Lesser Slave Lake, 
which, if we could reach by the 12th of May, we were told could 
be safely crossed. Not daring to go back over the ice, our freight 
teams left their sleighs, and crossing to the south side, of the river 
travelled back to Athabasca Landing through the woods. As our 
supplies were getting short for men and horses, we went to work 
at once cutting a road for wagons and sleighs. Sometime® there 
was snow and ice for sleighing, but generally only fit for wagons. 
We engaged a man who knew where the least cutting would have 
to be done to guide us, and by using all the spare men to cut 
the road, and keeping enough to help the teamsters when they 
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got stuck, we reached Moose River, at this point about two hun- 
dred feet wide, where we crossed on the ice at 4 p.m. Next morn- 
ing I sent back enough teams to bring up the overflow loads, and 
they arrived about 4 p.m. to find the ice gone at the ford, but the 
water too deep to cross there. The ice jammed at a bend about, 
t^n chains down the river. Here we crossed opposite a cut bank 
one hundred feet high, where, by using a block and line, we got 
everything to shore, just as the ice began moving, and at 9 p.m. 
the river was running entirely free of ice. I should not have 
omitted to say that we had barely left the Athabasca River when 
the ice began breaking up and moved down with the stream. Thus 
twice were we allowed by Providence to accomplish our purpose. 
Each day our supplies were getting shorter. We crossed Moose 
River on the 24th April. Only those who have suffered great 
privations can appreciate our feelings on account of the depleted 
state of stores. Our oats were gone, but we had some flour that 
had been wet, and we fed that to the weal^est of the horses. On 
the 28th the hay j?ave out, the horses getting weaker, as the work 
was very heavy and only old slough grass for them to live on. 
On the 30th we reached Muskeg River, a point only fifteen miles 
from the lake, but the horses were too weak to pull tjieir loads 
any farthier. We built a raft twelve by twenty-five feet on the 
Little Slave River, and put everything 'we could on it and tracked 
up to the lake. This may, seem like a simple proposition, but let 
me disabuse anyone's mind who thinks so. A heavily loaded raft 
going around sharp bends in the river against a strong current 
required great watchfulness on the part of the trackers, or they 
would get pulled into the rushing waters which were high that 
spring. We used two horses when we could, but one of them 
was jerked into the river by the line pulling nearly at right angles 
to the shore, and was with difficulty rescued. We were wet to 
the neck every day, having to cross little creeks and losing the 
line when caught on trees or other obstructions in the river. It 
took three days to accomplish this task, it being nearly forty miles 
by the river, while it was only fifteen miles by land. In the mean- 
time the horses, with the almost empty wagons, struggled through, 
arriving only a short time before we did. Less than an hour after 
we had tied up the raft and began to unload, the ice in the lake 
broke up and came rushing and crashing past us; had this hap- 
pened while we were tracking up the river, our raft would have 
been smashed to pieces and probably we would have lost most of 
our outfit. Thus, for the third time Providence had withheld 
destruction from our outfit. Thankful though we were for our 
safety, we still had to look a serious problem in the face. Our 
flour and bacon were about gone; all the non-essentials had been 
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used up for several days, and we were ninety miles from the stores 
on Slave Lake. There were two Indian fur-traders at this end of 
the lake and they had a little flour, some scraps of bacon and a 
few pounds of tea and soap, all of which we secured. The horses 
were done out ; the ice would be running for ten days or more out 
of the lake; we would be obliged to stay there and wait until 
the ice had gone; but in the mekntime we had thirty-two men to 
feed. We could get a few fish from the Indians, but they did not 
catch enough for their own use and ours. After being there a day 
or two some of the party found a large grassy slough about half 
a mile awav in which the ice had been melted for some time; it 
was full of jackfish, and by wading into the slough these could 
be killed with sticks; but the water was too cold, and the process 
too slow to get enough for each day's use. There were a couple 
of small rifles (No. 22) in the outfit, and it was foimd that the 
quickest way to get fish was to shoot them, which we did after 
that, bringing in thirty at a time for the day's supply. While 
waiting here we began the building of a scow, which we intended 
using to take our outfits across the lake ; but on the 14th this was 
abandoned,, as the first of the Hudson's Bay Company's York 
boats arrived with supplies for the lake from Athabasca Landing. 
And frcm these we were enabled to get enough to go on with if not 
delayed. Upon my explaining our situation to the pilot in charge, 
he ordered the boat to be unloaded and our outfits to be carried 
on board, but head winds blew from the west so that it was not 
until the 17th that we sailed away with a delightful easterly wind, 
the sun shining, flowers blooming, birds singing, all nature seeming 
to join in our gladness, to be able to go on once more. For two 
hours we enjoyed it. but the caulking between the upper planks 
being defective, and our boat heavily loaded, water began to come 
through as the weaves dashed by. As we were passing Nine Mile 
Point the crew ran the boat for whore. Seeing that there was iio 
use trying persuasion until something was done, I set them to work 
caulking, and while the crew were doing this, lunch was prepared. 
This delayed us two hours, during which time the crew tried to 
get me to leave part of our load for another trip. This I posi- 
tively refused to do, and with the breeze gradually lessening, we 
sailed away, but keeping so close in shore that we at last lost it, 
and the crew had to resort to poling. Here the real nature of the 
Indian boat crew displayed itself — an aversion to working while 
there is a chance for the wind to do it for them, still afraid to go 
out where the wind was blowing, and the pilot at the mercy of 
the crew. It was nearly 4 p.m., with very little wind (unless we 
ventured across a deep bay where the wind still blew) when we 
arrived at an Indian village at the mouth of Acheznous River 
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about a quarter of a mile ahead. The intention of the crew to 
stop work for the day and camp at the Indian village was con- 
veyed to me through an interpreter, and without hesitating a 
moment I insisted upon the boat being worked ahead, until I told 
them to stop. They were so taken aback by my determined attitude 
that they at once prepared to work by disposing of the boatload 
in s>uch a manner that they could use their oars, and the conse- 
quence was we made nine miles before camping that evening. Had 
I shown any uncertainty of action then it would have taken a 
week or more to get across the lake, and an excuse would have been 
made to call at all the Indian villages, and the usual feeding of 
the friends of the crew on shore, which, in the depleted state of 
our stores, we could ill afford. Instead of this we reached the 
west end of the lake in three days. Several times since then I 
have made the trip over the lake and I have never had any trouble 
about going, if the weather was so that the crew could work ahead. 
I may say here that a man should not insist on doing a foolhardy 
action, as I have seen done, and run the boat and crew into unneces- 
sary danger. A pilot should ])e a man thoroughly competent, and 
have control of his boat crew, and only when he is being imposed 
upon by them should there be any interference with his orders. 

At the west end of the lake we f ovind plenty of supplies, and 
oats, which gladdened our hearts. Our horses had oeen sent around 
the lake on the pack-trail, and when they arrived were too weak 
to put into harness without feeding oats, and by this time grass 
had made a good start, so they soon began to pick up. Here I 
parted company with J\Ir. Saint Cyr, who was to go southwesterly 
to begin his season *s operations, while I was to go northwesterly 
150 miles farther to where my work began. The frost not being 
out entirely, the wagon-road to Peace River was almost impassable 
when on June 1st I started with four loaded wagons, and we made 
only three miles that day. I saw that we must do something to 
help the horses or we could not depend on them pulling their loads, 
as the mud holes were almost bottomless in many places. I there- 
fore took all the men who could be spared from the teams and 
corduroyed the bad holes and around those which required too 
much work to fill up, we cut roads in the bush and at the end of 
the fourth day we camped twenty-seven miles from where we' 
started. Here we were overtaken by nine freight teams which had 
made the same distance in a day and a half, owinjo: to the improved 
condition of the road after I had fixed it. I might say the road 
ran through heavy timber most of the way. Another day brought 
us to the little prairie, which is about ten miles long, and as the 
roads here were practically dry, the horses had, comparatively 
speaking, an easy time. After crossing this prairie, where there is 
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quite a settlement, we had two days more of the worst kind oT' 
roads. In many places we had to put three teams on to pull out 
a load of 1,500 pounds; but the weather continued dry and the» 
roads gradually improved, and on the ninth day of June we came 
to the top of the bank overlooking the Peace River valley. As you 
may well understand, we were glad to arrive there and a long cheer 
of delight many times repeated went up from the almost discour- 
aged party, for looking up the valley for twenty miles, prairie 
could be seen in large stretches, with small patches of timber, hold- 
ing out the prospect of good roads to our destination, sixty miles 
farther on. The view from this point is one never to be for- 
gotten. I will try to give you a glimpse of this magnificent scene. 
You are standing and looking towards the west at an elevation of 
1,000 feet above, and nearly a mile from the river; at your feet 
apparently is seen the Heart Eiver winding down the landscape 
from the south ; about three miles farther up the Peace, the Smoky 
River with its rapid current and misty channel partially hidden 
between its high, steep, wooded banks, flows from the southwest; 
and the Peace River coming from the west like a silver thread in 
the distance, and gradually widening to the view, until it turns 
at your feet towards the north, and disappears among the hills many 
miles away. On that memorable day what perhaps added to the 
beauty of the scene were the verdure-clad hills and banks of the 
several rivers, amidst the ever-changing greens of the budding 
trees, and the glimpses of cultivated farms, herds of cattle and 
horses, clean-looking, white-washed and painted dwellings glinting 
through the bluffs of poplar timber, all combining to form as beau- 
tiful a landscape as it is the good fortune of anyone to see. 

The story is told of a Sioux chief who, upon first seeing this 
landscape, became so absorbed in its magnificence that, unwit- 
tingly, he allowed his belt (which after a long walk it is their cus- 
tom to unfasten to draw it tighter later on) to remain unfastened, 
and eventually it fell to the ground, and his breeches being thus 
released dropped from him and he walked to the river without 
noticing his loss. This may seem to you very improbable, but the 
truth of the story is vouched for by two most respectable residents 
of the settlement. 

At the crossing of the Peace River, through the courtesy of 
the Hudson's Bay Company, I procured a boat capable of carry- 
ing three tons, and with it we soon had all the outfit, except the 
horses, on the other side : these were obliged to swim. To many of 
you this may be quite a familiar sight, but for the benefit of those 
to whom it is not, I will mention one or two points. If your horses 
are all of one band, or so well attached to one another that they 
will not separate when turned out to feed, it will be quite the 
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easiest and quickest way to take one of the bell horses of the band 
and lead it behind a boat or canoe, driving the others in, and they 
-ynll follow. Generally, it is better to lead all across, taking two 
or three at a time ; especially so when the weather is cold. Do not 
"be surprised if you lose one of your best horses, for horses, like 
men, are sometimes affected by heart failure, cramps and inability 
to support themselves in the water by swimming. 

Having crossed the river we travelled over a good wagon road 
and through an everchanging scene of beauty, with the river on 
our left and the hills forming the bank of the river on our right, 
and through many of the farms observed from our viewpoint on 
the east side of the river. Fifteen miles after crossing, the road 
leaves the settlement and turns north up the hills, which are about 
1,000 feet high; from there we find it running southwesterly to 
our destination. The relief to the horses and ourselves was so 
great that, finding the road continuing good and the view as fair 
S8 ever man looked upon, men would involuntarily break into cheers, 
and the animals, when unhitched, would neigh and run over the 
^grass-covered knolls like young lambs, showing their delight in the 
change from the awful nightmare all had come through. We 
arrived at our work on the 25th June, and although we met with 
many trying times, hardships and obstacles almost heart-breaking, 
they seemed but trifling compared with those overcome on our 
way out. 

Having arrived at the point where our work began, I had to 
abandon the wagons on account of the heavy timber and deep 
coulees to be crossed, and from then onward used only the pack- 
train for carrying our outfit and supplies. 

No doubt it would be of interest to some of you who 
have been fortunate enough never to have been obliged to use 
them, to have described the equipment necessary for the proper 
conduct of a pack-train, and at the risk of being tedious, I will 
endeavor, as shortly as possible, to describe one; but first let me 
say a pack-train in the care of incompetent men, no matter how 
well equipped, will degenerate more rapidly than any other means 
of transportation ; but in the hands of careful men who can feel for 
the horses, and treat them as faithful beasts of burden should be 
treated, and handle the transport with an eye to its future useful- 
ness and the comfort of the party, it is to me more preferable than 
a wagon or cart train in a bush country. 

For a survey party of sixteen men on base line work, where 
camp has to be moved every day or two, twenty to twenty-four 
horses is the most economical. More men are required of course 
to look after them, and by some this number is thought to be too 
large. I only speak from my experience, and I believe the wise 
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man calls that the best teacher. I will give you a few of my rea- 
sons. In the first place when moving camp nearly every day w^th 
say twelve horses, two trips have to be made, and this occupies so 
much time the horses cannot eat enough when not working to keep 
them in good order. Another reason, and one which should not 
be lost sight of — some of the horses ' backs may get sore or scalded 
through a load being improperly balanced, a blanket creased under 
the saddle, or accumulated dirt in the hair from rolling in the soil 
(a favorite amusement in hot weather). Many such sores will not 
heal up unless the horses are rested for several days. Trails cut 
iu the thick woods are not straight and oftimes not wide enough- 
Some horses are not as careful as others, and if a box is on the 
side they will strike a tree and the result is a bruised back, then a 
blister, and with the steady working of the pack a sore is developed. 
Daily use of a horse in that condition will soon render it practi- 
cally useless. Therefore it is wise to have a few more horses than 
are actually required for the work to enable the sore backs to get 
well agaiQ. 

I might also add as another reason for having a large pack- 
train, that during the greater part of the season there is no expense 
for feeding them, and, if carefully selected, they may be sold at the 
end of the season for nearly as much as they cost. 

In selecting the most suitable kind of a pack-horse you will 
be advised by those who have used them as differently as you would 
be in buying an automobile. My experience is, to buy the ordinary 
cajnise, weighing from 600 to 800 pounds, stoutly built, well put 
together and about six years old. It is convenient to have two or 
three speedy, well-gaited ponies with good powers of endurance 
to be used for saddle horses. 

The ordinary wooden pack-saddle is the best for rough bush 
trails. This is fastened to the pony with a broad cinch band, and, 
when the country is rough and hilly, breast straps and breeching 
are used buckled up tightly, so that the saddle cannot shift forward 
or backward. The pack-load having been selected so it can be evenly 
distributed on the saddle, the packer and his helper each take an 
equally heavy package and place it in the sling-rope, which id 
looped over the crosstrees and there tied, one package on each side. 
Other pieces unsuitable for side packs are placed on top of these 
and tied with the ends of the sling-rope, in such a manner that it 
can be easily loosened if the horse gets down, and the load has to 
be quickly removed. Thus the pack is in a solid mass by itself. A 
pack cover six feet square made of twelve-ounce duck is thrown 
over all to protect it from the wet, and from wearing by brushing 
against trees and brush. Then the cinch-rope is put on with the 
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diamond hitch, which binds the pack, the saddle and horse into 
one inseparable mass, so that if the horse bucks, lies down, rolls 
over, falls down a side hill or over a cliff, very little damage can 
be done either to the load or the horse. 

An important accessory to the comfort and future usefulness 
of the horse is a suitable saddle blanket. Some horses require more 
than others, but generally the ordinary double blanket, folded 
once lengthwise, and then three times across, equal to a thickness 
of twelve single blankets, is sufficient. Great care must be taken 
to see that each fold is smooth, otherwise the result is similar to a 
wrinkle in the heel of your sock.' A heavily loaded pack horse 
should not travel longer than five hours at a time. The comfort 
of a survey party is materially affected by the skill and disposi- 
tion of the head packer. Should he be careless in handling the 
supplies, and destroy bedding and dunnage, much ill-feeling is 
engendered. A hasty or cranky disposition causes irritation among 
the members of the party, and often leads to trouble for the chief ; 
while a skilful, quick, genial-natured packer, who lays out his work 
before beginning to pack up, suiting certain kinds of loads for cer- 
tain kinds of hordes, and seeing that perishable or breakable 
articles are placed so they cannot be injured, and who is able to 
see the way each horse is saddled and loaded, who knows at any 
time where everything is, and looks out that nothing Is left or for- 
gotten at each camp, and can jolly everyone along to assist in some 
part of the work, is an invaluable member of the party. Much 
valuable time is saved by such a man, while a person with a hap- 
hazard, go-as-you-please way of doing things is the cause of great 
loss of time. 

Now, briefly, as to what should be carried on a pack-train. 
First, let me say, a survey party is a little community by itself for 
six to nine months of the year, seldom meeting anyone, or receiv- 
ing mail more than once a month. It is a self-evident fact that, to 
obtain the best results, and do good, satisfactory work, the mem- 
bers of the party should be made as comfortable asi the nature of 
things will allow. By this I mean that by limiting each man to 
one blanket and a change of clothing, and his food to pork, beans, 
bread, tea and apple sauce, the work would become monotonous 
and irksome, and then trouble begins. I have made it a practice 
to allow each man to have up to one hundred pounds of personal 
effects, and that this should be done up in two parcels; one roll 
being his bed and the other his dunnagre. In this way each man 
with his hobby can, after his work is done, have some amusement 
to take his mind off his troubles. This liberty raises men out of 
the drudgery and monotony of their existence, creates a friendly 
feeling among them all, and a desire to make the work progress. I 
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do not mean to say that this will always be the result, for if Sur- 
veyors employ Indians and half-breeds, and men with no ambition 
above their daily work, then considerations of the above nature 
w^ould be useless; but I am satisfied that a self-respecting chief, 
employing men who are desirous of improving themselves wiU 
accomplish as much, if not more, and with a greater degree of 
comfort to himself, than if he employed men who are only fit to 
be used like machines. 

Now we have the personal effects for sixteen men — say 1,600 
pounds. The bedding being usually in the form of a roll, makes 
what are considered good side-packs upon which other things can 
be carried, such as grindstone, spades, stoves, instrument boxes, 
stationery, bread-boxes, butter-kegs and such like things too bulky 
and awkward to be used for a side-pack. Pack bags are most con- 
venient for carrying broken boxes of canned goods, fruits and small 
articles in daily use. Boxes should never be carried if it is possible 
to do away with them, but there* are certaih supplies which it is 
necessary to carry in boxes to keep them from being destroyed. 
Flour, beans, rice, oatmeal and the like are put up in fifty-pound 
bags and double sacked. The cook's outfit will weigh about 2,400 
pounds. A month's supply for sixteen men as I supply them 
and other things, such as tents, spades and iron posts, will make 
another five hundred pounds, altogether about 4,500 pounds to be 
carried at the outset, depending largely upon the distance of the 
work from the base of supplies. This weight will gradually de- 
crease at the rate of about eighty pounds per day. A pack-horse 
will carry without injury to itself for short distances from 175 
to 250 pounds, so that when the 4,500 pounds is judiciously divided 
l)etween twenty-four horses, they are not overloaded, but with 
twelve horses you will readily see it means double tripping, which, 
as I said before, does not give the animals time to feed, especially 
when rustling in the woods, where the grass does not grow as plenti- 
fully as on the prairie. Before the grub runs out, enough horses 
have to be spared to go to the base of supplies for another month's 
outfit, diiring which time double trips have to be made by those 
left in camp. I have mentioned the diamond hitch as being very 
necessary for the safety of the supplies being carried. This is a 
very interesting performance, but one that cannot be described in 
a paper. . It can be learned by anyone in two or three days' pack- 
ing, but let not the Surveyor take it for granted that a man is a 
packer when he can throw the diamond hitch, for in nine cases 
out of ten all he knows is it is tied right, but he will not, without 
many months of experience, become a packer, and fit to load the 
faithful beasts that day after day contribute so much to the com- 
fort of the party. 
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I am afraid I have gone too fully into the details of this sub- 
ject, and have wearied you, so I will relate one or two incidents 
which came under my observation and then close. 

One morning the head packer with a number of horses having 
been sent for supplies, the camp moving was left to two men who 
had acted as helpers, and who ''thoroughly'' understood how to 
pack a horse, so they thought. The trail that day took us across 
a deep coulee, therefore particular care would be needed in the 
packing and distributing of the loads. 

Three beds and several dunnage bags were loaded on a small 
pony, too light to balance a top-heavy load. Other ponies were 
loaded heavier on one side than the other. The cook's outfit of tin- 
ware, pans and kettles was loaded on a nervous pony, and the: 
breeching and breast-straps were not buckled. Result of the day's 
experience: the pony with the top-heavy load tumbled head over- 
heels down the bank; unbalanced loads were causing trouble by 
shifting, and the nervous pony scattered the cook's outfit through 
the woods, and five out of the six ponies received injuries from 
which they did not recover the whole season, besides the great loss 
of time consumed through the improper distribution of the loads. 

Another instance was the case of a pack-train* of twenty-two 
ponies, engaged by a railway survey party in the Peace River coun- 
try. When they started, in the care of two **very experienced" 
half-breed packers, they were as fine a looking lot of horses as ever 
went into the work. After six months I again^ saw this band or 
what was left of them. Two only could carry any load; several 
had died of abuse, and the rest, with gaping sores on their backs, 
flesh nearly all gone and spirits broken, made as sorry a picture as 
anyone with a heart could look upon. Moral, h^^ve references from 
* 'experienced*' packers, and, on principle, avoid half-breeds, and 
in doing so your comfort is assured while on the work, and the 
possibility of getting out r>f the woods at the end of the a^^^Lson with 
your outfit in good shape is rendered more certain. 
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MODERNIZING OF EARLY RAILWAYS. 

BY P. S. SOMERVILLE, C.E., TORONTO. 

In considering the question of the modernizing of early, rail- 
roads, it is necessary to take a short glance at the transportation 
difficulties in the early years. In Canada, before the advent of th'j 
railroad, transportation was conducted either by roadways or by 
water. Canada was so situated that the water trnsportation was 
comparatively easy. There was a great river, the St. Lawrence, 
ranning through and along the southern boundary of the country 
and connecting the great lakes with the ocean. While the river 
was obstructed at several points, portages were not excessive, and 
in the early dj^ys transportation by watei* was comparatively easy. 
The result of this great system of water navigation running 
through the country was that Canada consisted of a narrow strip 
of settlements bordering on the river and the lower great lakes. 
Feeders to the water service were made bv the construction of 
roadways, the main roadways being planked and a charge being 
made by the builders for transportation over the road. These 
roadways, however, were rapily destroyed and were a source 
of expense to the proprietors, and the loads that could be 
hauled over 'hem were limited. The main route from the upper 
lakes tif^ thi ocean was by way of the St. Lawrence River, and 
from time to time improvements were made in that river and 
canals were constructed in order to pass the traffic around the 
several rapids. The invention of the steam locomotive, however, 
suggested a possibility of overcoming the difficulties of water navi- 
gation, which was obstructed by the rapids, and which, on account 
of the climate, was closed for five or six months in the year. The 
distance from Montreal to the ocean was great, and navigati(Mi 
difficult ; the city of New York had in these early days become 
an important seaport, fed from the north by the Hudson River, 
and, under the circumstances, at that time appeared to be the 
natural port for Canada. The freight coming down the St. Law- 
rence River had to be transported across the country to Lake 
Champlain, where it again took the water to New York, and there- 
fore it would appear that the first suggested railway in Canada 
should be a railway to overcome the portage between Montreal 
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small roads in Lower Canada, and what may be called the Grand 
Trunk proper main line was completed in 1860. The Northern, 
of which mention has already been given, with its several branches, 
was started in 1853 and completed in 1869. The Buffalo and Lake 
Huron was opened between the years 1856 and 1860. The Ottawa 
and Prescott was built in 1854, this road having been built to 
connect Ottawa (or Bytown, as it was then known), with roads 
then building in the States and terminating at Ogdensburg. The 
Midland Railway, from Port Hope to Beaverton, was built be- 
tween 1857 and 1870, but the greater portions of all those roads 
that were completed before 1870, were built before 1860. On the 
completion of the Grand Trunk Railwav in 1860 the most serious 
depression in business that Canada has ever known was exper- 
ienced. These early railroads (that were to do so much for the 
countrj'' and were to earn such wonderful dividends, that, in the 
early charters a proportion of their receipts after they had paid 
ten per cent, to the shareholders was to be returned to the Gov- 
ernment) had largely failed in their object, and Canadian rail- 
roads were considered as a failure, and we may take the year 1860 
as being the end of the first and early term of railroad building 
in Canada. 

In 1870, however, confidence had again revived, far-seeing 
men whio were at the head of the colony again looked hopefully 
at the prospects of Canada. Railway building became revived, 
and the Intercolonial Railways were put under way. The C. P. R., 
connecting the two oceans, was mooted, and local branch lines were 
built in many directions on either side of the main trunk lines 
through the country, which at that date were the Grand Trunk and 
Great Western Railway. This, which may be called the second 
season of railroad building in Canada, is comparatively modem 
and it is not necessary to go into its history. 

The engineers of early railroads had a difficult problem before 
them. Railroads were in their infancy and the problems which 
face us to-day were not dreamt of. The early engineers on the 
main trunk lines, such as the Great Western and the Grand Trunk, 
appear to have had a well established fear of curvature, but the 
question of grades was a se<».ondary consideration. The smaller 
roads built during the earlier period and also many of those built 
during the later period were built as cheaply as it was possible to 
build a railway. Many of them may be described as being purely 
surface railways, following the contour of the ground wherever 
possible, and in order to save grading running to the extreme in 
the matter of both grades and curvature. 

As I have already said the early anticipation of railroads in 
Canada was such that the Government hoped to receive a portion 
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on either side of the traiL The one on the left encloses a nameless 
grave; but on a marble slab in the other is inscribed the date on 
which a certain youth, aged twenty years, had a period suddenly 
put to. his young life while drawing a gun but of a canoe. 

One more hour with the paddle and we are in Abitibi River, 
a stream both wide and deep even at its birth-place. Three miles 
from the lake is the first obstruction, Couchoiching Falls, a mag- 
nificent cascade where the river drops thirty feet in two leaps. At 
the foot of the portage was a large bark canoe pushing out from 
the land on its way to Moose Factory, ten days* distant, deeply 
laden with the harvest from steel trap and dead-fall. 

We were now at the point where the season's operations begin, 
and on Monday the new members of the party got the first taste 
of tl^e tump line, and realized what carrying a pack along a rough, 
narrow trail means, brushing aside bushes kept good and wet by 
frequent showers, and finally towards evening, pitching cainp in a 
pelting rain when even the birch-bark, with, which one is trying 
to start a fire, is soaking wet. Many words are spoken which are 
never seen in print, and are generally said to do no good, but 
which seem to ease a surcharged mind. 

Friday evening, 28th July, and the party was back at the 
camp-ground at the falls. From this date until the 17th of August 
we were ^operating along the Abitibi River, with an occasional 
pack inland for a few days. In all, we descended the stream for 
a distance of forty miles, passing on the way the magnificent Iro- 
quois Falls. Here the stream widens out and the fall is divided 
into three parts by two islands. The fall is a perpendicular dip 
of twenty feet, the water spreads out in a wide and deep basin 
below, in which there is another small island. Having reached 
the last of the completed surveys in this direction, we now retrace 
our steps to Black River, which discharges its waters into the 
Abitibi five miles east of the Iroquois Falls. 

On the way up a year-old bear was observed sporting in the 
water at a point a couple of hundred yards ahead. The man in 
our bow was an ardent Nimrod, the fortunate possessor of a power- 
ful revolver, and with the scent of bear-steak for supper acting 
strongly on his nerves, he prepared to shoot. Mr. Bruin was not 
long in discovering the strange object, sat down on his haunches 
and quietly watched th^ canoe as it moved noiselessly forward. 
His keen eyes, no doubt, observed the deadly weapon, but he had 
probably heard from some of the older members of his family 
of the vagaries and eccentricities of the revolver. Be that as it 
may, he had sense enough to remain perfectly still until after 
the discharge, when he bounded off into cover without a hair 
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give fairly accurate results. It has in addition to the solar appa- 
ratus, a five-inch plate, with one vernier reading to minutes, sk 
three-inch needle very nicely made and' reading to five minutes^ 
and well fitted with clamps and uingent screws and an extension 
tripod, and being so light would be an excellent instrument for 
exploring. 

DISCUSSION. 

Mr. Abrey — I may say that I have used both of these. The 
solar compass seems to work all right. I have ordered one from 
England with some slight changes — ^that is, one of those pocket 
solars — and I think, with proper care, the work should be done 
quite as well as the writer describes it here. 

Mr. W. S. Gibson — I used one when I was up in the bush for 
Mr. Abrey and I think I did six miles with it, but I didn't get 
along much faster than the other. I have had experience with both, 
but not very much with a solar. Mr. Abrey 's son was up there 
with me and we covered three miles a day with it, some •lays not 
as much as that. When the sun was out and there was plenty of 
light we got along well with it, and I think myself, for outlining 
or sub-dividing a township, it would be all right. It was on out- 
line work we used it. I haven't much experience in base lines. 

The President — I may say that I have used the solar compass 
on exploratory work and found it exceedingly valuable, especially 
in the open country around Hudson Bay, where indeed the magnetic 
compass is very unsatisfactory. The way I have used the solar 
principally has not been in running continuous lines but in ascer- 
taining the magnetic variation very frequently during the day, in 
the meantime between observations with the solar using the pris- 
matic compass. The class of work in which I was engaged pre- 
vented the entire use of the solar, as many of my readings were 
taken from the canoe without going to shore, but whenever it was 
possible to set up the solar compass that was done and the read- 
ings taken from it, and so a very frequent check was kept upon the 
magnetic compass in that way. On this class of work I found the 
solar very useful indeed. 

Mr. Hutcheon — I might say, gentlemen, I used the solar for 
two or three seasons some years ago, both the Greely solar and the 
one made by Young of Philadelphia. I did most with the Greely 
and found it very accurate in taking observations and determining 
the meridian, and T found it to agree perfectly with the other. A 
great deal depends on how the solar is handled. You have to de- 
termine the latitude. I took the latitude almost every day at noon. 
Then the instrument has to be perfectly level. With the correct" 
latitude and declination it is a very useful and reliable instrument. 
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of forestry ; to reveal not only its scientific, but also its eminently 
indespensable and practically useful features; to prove that its 
influence is interwoven in the daily occupation of every individual 
in the ranks of industry , and that it is not only (as many super- 
ficial observers suppose) an abstract theoretical study devoid of 
usefulness. The operations in pulpwood, pine, cedar, tamarac, 
hemlock, etc., provide a livelihood for thousands of people, espe- 
cially in the newer and more northern districts of our Province of 
Ontario; and give remunerative employment to settlers during the 
winter months, enabling them to profit by their labor, when with- 
out this resource they would experience a want of sufficient em- 
ployment. To preserve and maintain this most valuable asset 
should be the aim and ambition of every citizen. Those who have 
travelled the woods, whether as lumbermen, surveyors, tourists 
or prospectors, and understand the conditions that thereiji exist, 
fully realize how quickly forests can be depleted. Fire is, prob- 
ably, the greatest enemy to wood values, but it is by no means the 
only enemy. Wasteful cutting is another fruitful source of evil, 
as, by that means trees are destroyed that should be allowed to 
mature and form a future wood supply ; otherwise a total extinc- 
tion of the forest wiU be brought about, to renew which, even were 
it possible to do so, would necessitate enormous expenditure, where- 
as, by careful husbanding an adequate supply would always be 
available, and this resource of such inestimable wealth preserved 
*for ais. These are features that must appeal to the interest of 
everyone who has paid any attention to this question of forestry. 
The annihilation of our wood supply (which will surely occur 
unless measures are soon taken for protection) would mean that 
we should be deprived of a valuable source of revenue, and 
would experience the punishment of criminally, sinful improvi- 
dence, when too late to re-establish the conditions so generously 
granted by a bounteous Nature. 
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the direction of the Bureau of Mines, and this examination showed 
that they were extremely rich. As a consequence, a careful geo- 
logical survey of the district was begun in the spring of 1904, and ' 
instructions issued for the survey of Coleman Township. 

With the opening of spring a half-dozen or so prospectors were 
attracted to the locality and two important discoveries were made 
in the month of May. These are on Mining Location J.B. 6 and 
J.B. 7, and are what are now known as the Trethewey Mine. No 
other discoveries are noted until July of the same year, when we 
have those in the immediate locality of Cross Lake. A few weeks 
later the first discoveries were made in what is now known as the 
Kerr and Giroux Lake belt. This brings us up to October, 1904. 

Up to this time no development had been done except on those 
discoveries mentioned as having been made in 1903, and on the 
vein on J.B. 7. The steel on the Temiscaming Railway did not 
reach Cobalt until late in October, and it was some time after this 
before the first car of ore was sent to the sampler. The winter of 
1904-05 saw things progress quietly at Cobalt. On the properties 
ivhere development was started, work was carried on steadily, and 
occasional shipments made. With the spring of 1905, however, 
things put on a new appearance. The mining world had heard a 
little of Cobalt, and outsiders began to come in. Prospecting began 
in earnest and new properties were opened. Developed properties 
began to prepare for more extensive operations. The town of 
Cobalt began to grow. The obstacles which nature had put in the 
w^ay were met and overcome. It might be said that up to this time 
the discoveries made were accidental, at any rate all had been 
made on the bare, exposed rock. Systematic work, trenching and 
clearing away moss, etc., was begun, and throughout the known 
mineral area discoveries of proven values are now numerous. 

At present we would name the following as shipping mines. 
For thieiir relative location we refer you to the accompanying map. 
The Buffalo Mine« (Denison). 
The O'Brien Mines. 
The Earle Mines. 
The Now Ontario (Trethewey). 
The Savage Mines. 
The Temiscaming and Hudson Bay. 
The McKinley and Darragh. 
The Violet Mine. 
McLeod and Olondinning. 
The Watts. 
The Victoria. 
The TTniversity. 
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The Silver Leaf. 

The White Silver. 

La. Rose. 

The Kerr Lake Mining Co. (Jacobs). 

The Druinmond Mining Co. 

The McLeod-Lawson. 

Besides the-se there are some live or six other properties virhich 
are in early stages of development, but which can hardly yet be 
considered shippers. As to the value and quantity of the output, 
the writer is not in a position to state with any exactness. It would 
not be extravagant to place the value at from $2,500,000 to $3,000,- 
000, and the average value per ton at $800 to $1,000. This would 
give in the neighborhood of 3,500 tons or at twenty tons to the car- 
load, 175 carloads. 

It is not the purpose of this paper to enter into the geology 
of the district. A complete description of this is given in the 
recently published report of the Bureau of Mines, Part II. The 
ore practically occurs in small veins of white or pink cal- 
cite in a slatey conglomerate rock of the Huronian series. A few 
veins are, however, found in the adjoining diabase. The metals 
occurring in economic quantities in these ores are arsenic, cobalt, 
nickel and silver. Other metals which have been found associated 
with these in the same veins are: bismuth, copper, iron, lead, zinc 
and gold. The ore bodies are so variable in their composition that 
it is difficidt to give even approximately the percentages of the 
metal. However, taking averages off ear lots, we may give the fol- 
lowing: Silver, 2 to 12 per cent.; cobalt, 3 to 15 per cent.; nickel, 
3 to 15 per cent. ; arsenic, 30 to 60 per cent. 

Those who are familiar with the history of the Cobalt camp 
and what has been accomplished there, have no fear of its future. 
However cautious the experiences of other camps in Northern Oti- 
tario would teach us to be, there can be absolutely no doubt that 
Cobalt is a reality. It has already been proven so. The greatest 
depth, that has been reached by any shaft, is at La Rose Mine. 
where they have gone down to a depth of 185 feet. This alone, 
so far as this property is concerned, proves its value to be in the 
millions, while the diamond drill has shown that 185 feet is far 
above the known depth of mineral. There are several other shafts 
down to a depth of 100 feet, that shaw no sign whatever of giving 
out. 

Up to the present practically all the ore has gone to New York 
City and to Newark, N.J. It is shipped in sacks containing from 
75 to 150 j)ounds of ore. This unique ore presents very many dif- 
ficulties to the smelter. The- peculiar combination of eobalt and 
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PRINCE ALBERT TO PORT CHURCHILL IN ADVANCE 

OP THE LOCOMOTIVE. 

BY J. W. TYRRELL, O.L.S., TORONTO. 

The present article is intended to briefly depict some of the 
points of interest noted upon a 2',000-m^le boat journey recently 
accomplished by the writer and three companions, with the able 
assistance of four native voyagers, all equally and thoroughly at 
liome in the use of the paddle, the pole and the pack-strap, each of 
which in turn provided our means of locomotion, as did also our 
** white wings'' on several more happy occasions. 

Our point of embarkation was the beautifully situated town of 
Prince Albert, on the North Saskatchewan River, and bur crafts 
were two. Peterborough canoes of about one ton capacity each, 
which meant ample accommodation for our party, our. supplies, 
camp outfit and necessary baggage. The season was advanced to 
the latter part of the month of June, and the moon was at its full 
adding to the glory of the night, though lacking in the lustre 
of the southern skies because of the almost continuous light of the 
northern mid-summer sun. 



Thus, with a native guide, *' Norman," a fine specimen of man- 
hood, we ^launched upon the mighty Saskatchewan and commenced 
the descent of the great and rapid but very muddy river. As we 
passed down the banks were high and heavily wooded, and these 
characteristics continued for many miles, but towards Cumberland 
Lake a change was observed, the country becoming lower, more 
swampy and devoid of the more valuable descriptions of timber. 
Large '^^eas were quite wet and covered only by grass, which affords 
food for great numbers of wild fowl, as well as deer and other 
descriptions of game. Cumberland House, a trading post of the 
Hudson's Bay Company, is situated upon a slightly elevated point 
on the south shore of Cumberland Lake, and is also the site of a 
Church of England mission.* 

The population, outside of missionary and trader, is composed 
of a few Indians, who subsist by fishing and trapping, no attempt 
being made at the cultivation of the land, or the raising of field 
or garden produce; and this fact has proved unfortunate, for at 
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the time of our visit imported supplies were exhausted, and fish 
alone furnished the village provender. This description of food 
in the shape of sturgeon was, however, plentiful and could be 
bought in any quantity for four cents a pound; this was in 
fact being done on a larger scale by a local company, and shipments 
made to ^American markets by way of Lake Winnipegosis. 

Proceeding down the Saskatchewan about seventy miles below 
Cumberland House, the **Pas'' was reached, where is situated 
another small post of the Hudson's Bay Company. The *'Pas-' 
is of special interest at the present time as being the proposed cross- 
ing place of the Hudson Bay extension of the Canada Northern 
Railway, and on this account may ere long be a place of some 
importance, though of but little now. One hundred and fifty miles 
below Cumberland House the Saskatchewan passes into Cedar 
Lake, a beautiful expanse of water about thirty miles in length 
from west to east, and half that from north to south. Here the 
low, swampy character^ of the country so predominant to the west- 
ward is lost sight of, and replaced by rocky shores and well-timber- 
ed uplands, said to be favorite resorts of big game. In passing^ 
through this lake we observed two fine moose standing in the shallow 
water neai* a point on the north shore, but as we could not exactly 
claim to be in need of food, we refrained from (Committing a viola- 
tion of the law. and passed on to the Grand Rapids, where the 
great Saskatchewan is discharged into the waters of Lake Win- 
nipeg. 

The Grand Rapids are not navigable for canoes or other crafts, 
being very rough and having a heavy fall. They thus form the 
only serious obstruction to navigation between Edmonton and Lake 
Winnipeg, a distance of about 950 miles, during seasons of high 
water, for indeed steamers of the Hudson's Bay Company ply 
between these two points, and have done so for perhaps half a 
century. Until recent years, when railways have revolutionized 
methods of transportation. Grand Rapids was an important trans- 
shipping point of the Hudson's Bay Company, and this fact is 
very apparent, for the several large, but abandoned warehouses 
and an old wooden tramway still remaining, bear silent testimony 
of bye-gone days when hundreds of tons of goods were here trans- 
ported annually, for this place was one of the principal stations 
on the main highway from the sea coast into the great interiot* 
country. 

The old Hudson's Bay Company's post and warehouses are 
located upon the left bank of the river above the rapids, and have 
a lovely outlook to the south and westward, but not a soul now 
remains at the once busy hamlet. 

Below the rapids, five miles farther down-stream, the condi- 
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tions are different. Here is a (luiet but picturesquely situated little 
village of a hundred or more whites and halfbreeds, who occupy 
themselves in trading, trapping and fishing; the latter forminsj 
the chief local business until the present year, when, the catch 
becoming small, the local fish company removed their quarters to 
Eagle Island, some forty miles distant. ' 

Grand Rapids village, if such it may be called, faces on the 
river as well as on Lake Winnipeg, and possesses a most beautiful 
white quartzite gravel beach and should become a very popular 
summer resort, being easily accessible by steamboat from Winnipeg 
and other points. 

Large game, such as moose and black bears, are said to be 
common, one hunter alone having killed nine of the latter last 
winter. Fish in the river is also abundant, and can be obtained 
in great quantities at the foot of the rapids by the simple use of 
a scoop net. One resident of the place, who has a family of eleven 
children and sixteen dogs, told me that he had no trouble within 
a very few minutes to catch enough fish to supply his outfit for 
the day. It would, therefore, seem to be a most desirable resort 
for some of our ** short houf men. 

Having selected a site for my own summer cottage, we reluc- 
tantly bade farewell to Grand Rapids and set out upon Lake Win- 
nipeg, a shallow but very large lake, about three hundred miles in 
length by one hundred in greatest breadth. 

One might well be timid about crossing such a lake in canoes, 
so we directed our course up the west shore for the first day. and 
then crossed over to Eagle Island and paid a visit to the large 
fisheries recently removed from Selkirk Island and Grand Rapids. 
They were being carried on by two separate companies (both of 
them American)., viz., the Dominion Pish Company and the North- 
em Fish Company. Both have large refrigerators, packing houses, 
ice houses and wharfs upon the island, and each employs eight or 
ten fishing boats at this point, besides several steam tugs which 
collect the fish from other stations and take them to Selkirk for 
shipment to Chicago, Detroit and other American cities. 

The most valuable variety caught is the famous Lake Winni- 
peg whitefish, averaging about six pounds in weight, but with it 
are also taken tdolibies, pickerel and pike, gill nets being employed 
for their capture. Two different methods are adopted in the pack- 
ing of the fish for shipment: the one company freezing their fish 
in metal boxes from day to day as they come from the nets, then 
keeping them in refrigerators until shipped, or, indeed, until mar- 
keted; but the other company prefers merely to pack the fish in 
boxes with ice and thus to market them, claiming that unfrozen fish 
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they were liable to start at three o'clock or earlier. Fires were 
kindledv and whilst tea was being made, morning devotional service 
was audibly conducted by the guide. This beautiful feature of 
their daily routine was never overlooked, and at the conclusion 
thereof tea, with a light lunch, was partaken of. A start was made 
about half past five o'clock, and the oars were kept going until 
eight. Then, in response to the call of **tea boy," a stop of an 
hour was made and a substantial breakfast prepared. This in- 
cluded the making of bread, which was never kept on hand from 
day to day, as is usual with white travellers. Their methods of 
making bread are very simple and as follows : — A sufficient quan- 
tity of flour is placed in a birch bark or other dish and stirred 
up with cold water to form a stiff batter. This is then spread out 
on a flat stick or twined about a round one, and set up before the 
open fire to dry rather than bake, for it is always eaten in a half- 
cooked condition. No wonder if the poor Indian often suffers from 
stomach troubles, which he does,, and this suggests what a great 
mission field we have in the north for our schools of domestic 
science. 

After breakfast has been disposed of, there being no dishes 
to wash, rowing, or perchance sailing, is resumed until noon, when 
a second stop of one hour is made for dinner, and happy an* the 
men if a stray moose, caribou or black bear has fallen a prey to 
their guns, for then marrow bones are roasted and otherwise their 
cup of happiness is filled to overflowing. 

Once more inwardly replenished, they merrily take up the 
labors of the afternoon, an<J continue until four o'clock, when, if 
rowing, a brief stop is made for tea only. If sailing, no stop is 
made until the completion of the day's journey, about seven or 
eight o'clock in the evening, when campi is made and the evening 
meal partaken of. Following this devotional services are again 
conducted by the guide, and the poor, tired red men roll up in 
their blankets beneath the vault of heaven, or porchance in the 
leafy shadows of a friendly wood, to find rest in slumber and 
dream of the happy hunting grounds where toiling is no more. 

En route from Cross Lake to Split Lake several long and 
difficult portages on the Nelson River were met with, and it was 
on these that our Indian friends showed themselves to greatest 
advantage. Without any urging other than rivalry amongst them- 
selves, they worked like slaves or demons, and by simple brute 
force managed, in a very short space of time, to transport not 
only their nine tons of supplies, but also their heavy boats, over 
portages often steep and precipitous. One of these portages, that 
at the Great Rapids on the Nelson, though not long, was about 
one hundred feet in height and quite steep on either side. The 
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accompanying photo shows the men and boat at beginning of this 
portage. Others, though not so high, were equally steep and much 
longer, but were all crossed in the same ^vay by the strenuous use 
of the tow line and rollers. 

At several of these portages the natural scenery of the river 
was very beautiful, and this was notably the case at the White 
Mud Palls, one of the wildest and most beautiful I have ever seen. 
The falls come in from three directions between islands in the 
river, and unite to form one great, seething, boiling cauldron of 
marvelous beauty and grandeur. My photos of these falls convey 
no true representation of their appearance, for I could find 
no point from which more than a part could be photographed at 
one time. 

Split Lake Post, on a lake of the same name, two hundred and 
twenty-five miles below Norway House, was reached on July 15th, 
and here we were to part with our friends of the York boat bri- 
gade, who had reached home and the end of their present journey. 
Our arrival taking place on Saturday, we had the opportunity 
of spending the next day (Sunday) at the post and mission, and 
our brief visit proved to be an exceedingly pleasant one. both be- 
cause of the very kind reception given us by Messrs. Fox and 
Lofthouse, and on aecount of the very interesting and exemplary 
character of the local Indians, who bore abundant evidence of the 
good teaching and example of the missionaries. 

From Split Lake, which is an expansion of the Nelson River, 
our objective route lay to the northward in th^ direction of the 
Little and Great Churchill Rivers, and the following of this neces- 
sitated the making of numerous portages separating a succession of 
small lakes, which presented a practical route sometimes followed 
by the Indians. For the purpose of assisting us over these port- 
ages we gladly availed ourselves of the offered help of six additional 
local Indians, and thus supported, on Monday, the 17th of July, 
with a fresh guide in the person of Daniel Kitchekisik, we bade 
farewell to our good friends at Split Lake, and made a fresh start 
for Hudson Bay. The chain of small lakes above mentioned, as 
well as the Little Churchill River, form part of an Indian hunt- 
ing route, but the Great Churchill is never descended even by the 
natives; so that when I informed the guide that it was my inten- 
tion to go down the **big'' river, he promptly declined to accom- 
pany us, stating that the ** Great Strange'' River, as it is called by 
the Indians, is said to be never free from ice and that should we 
attempt to descend it, we should be swept down and carried to 
certain destruction. I assured him that we had no desire or inten- 
tion pf running into any such danger, and that if it was necessary 
I would abandon my purpose and adopt his proposed alternative, 
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which, from a point a short distance below the mouth of the Little 
Churchill, switched off on to a winding portage route by way of 
what is known as the Little Deer River. 

With this understanding we proceeded, crossing several long 
portages, as many small lakes and descending the Little Churchill 
until, on the morning of the 25th, we entered upon the Great 
Churchill (Strange) River, and an hour later arrived at the head 
of the portage route to the Little Deer River, the ** parting of the 
ways." Here a halt was made for lunch, chiefly that the question 
of routes might be again brought up for argument, for I was very 
desirous of seeing the big river, but could scarcely descend it 
without the assistance of Daniel. He was free to admit that the 
Little Deer River route was long and difficult ; so taking advantage 
of this admission I argued that a fine large river, though not 
known to him, would almost certainly prove to be a better route 
than one that was known to be bad, but it was when I appealed to 
his pride that I touched the first responsive chord. 

r pointed out the great honor that he would achieve were he 
the first Indian to run a canoe down the Great Strange River, and 
suggested that it would probably be the means of electing him chief 
of his band. Before receiving his reply I felt that my shaft had 
pierced a joint in his armour, and that the day was won. When 
the answer came it was a very clever one, and was presented as 
follows: — **I would like very much to see the Great Strange River, 
and I know that the portage route by way of the Little Deer River 
is very difficult, so much so that I fear the *old gentleman' (a senior 
member of our party) would not be able to stand the journey. 
When you engaged me, I undertook to guide you safely to Churchill 
and now the way you wish me to go is quite unknown to me, but 
if you will assume all responsibility in case of meeting with dis- 
aster, I will comply with your wishes and do my best to guide 
you down the Great Strange River.'' I could ask nothing more, 
but congratulated him for his courage, and we proceeded to dis- 
patch our midday meal with a feeling of great satisfaction, believ- 
ing a great victory to have been won. 

Since leaving our friends at Split Lake we had travelled only 
about one hundred and fifty miles, and not counting Sunday, 
which we had spent in camp, we had been seven days in accomplish- 
ing the trip and had, therefore, only averaged a little over twenty- 
one miles per day; this being accounted for from the fact that the 
waters of the route had been very shallow, making travel tedious 
and difficult. In many places it had been necessary to lighten 
the canoes and for all hands (or rather feet) to walk down the 
bed of the stream, to plod through the muddy flats of some shallow 
lake or slough ; or at other times to leave the canoes to the.voyageurs 
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and for the remaining four of ns to take to the woods and work 
our passage through forest and scrub, whilst they worked a passage 
through the shallow rapids; but now we were once again upon a 
great, noble river, similar in size to the Nelson, with prospects of 
more lively experiences ahead of us, but for the first afternoon at 
least, though we made much faster time, our voyage was smooth 
and uneventful. The next day, however, interesting features be- 
gan to appear. The stream became very swift, and rapid after 
rapid was reached and run in quick succession, and before noon 
«ure enough the guide's traditionary ice fields began to make their 
appearance, and then only did I hear a brief murmur of discontent. 

As we continued down the rushing river the ice became con- 
tinuous, and soon abundant, until the solid massive banks on either 
shore attained heights of not less than forty feet above the river; 
but in no place was it found to obstruct tiie river channel, and, 
therefore, with the exception of making landings difficult in many 
places, it formed no serious obstacle to canoe navigation. The ex- 
planation of this occurrence in such large quantities in mid- 
summer is that the river is exceptionally narrow and swift at this 
part, and causes great floods and ice-jams to occur here, the ice 
met with being the remnant remaining since the spring flood. 

One interesting feature in connection with the occurrence of 
these ice banks was that they were associated with swarms of black 
flies and mosquitoes, so that the uninitiated members of our party 
foufid it necessary, even when passing beside or walking upon the 
ice banks to keep close within their mosquito nets. One of my 
photos shows a member of our party bedecked with liis mosquito 
Teil, and standing within an icy cavern formed in the great ice wall 
by a small tributary stream. Though essentially continuous for 
twenty-five miles or more, these ice walls were in many places cut 
away altogether, or tunnelled through by the action of tributary 
streams of greater or less dimensions, and it was at such places 
only that landings could be effected. Upon one occasion, when a 
terrific rain and wind storm overtook us upon the river, we were 
glad to avail ourselves of one of these possible landings. I say 
possible, as it was little more, for the mud was very soft and ankle 
deep from the melting ice, and all we could do was to stand in it 
until the storm had abated. 

Our unhappy condition in the mud bank upon this occasion 
reminds me that although we might seem to have been the only 
geese in- that inhospitable region, there were others, and in no small 
numbers. Within a few minutes at one island where we landed for 
lunch, we killed seventeen, and at another place we shot fifteen 
fine fat birds within as many minutes. 

Though moving rapidly northward, the great ice-banks were 
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all passed during our second days* travel on the Churchill, and 
the country assumed a much more habitable appearance generally, 
though but thinly wooded with small spruce and tamarack. With 
the disappearance of the ice we also lost the high velocity of the 
current, and our third day upon the river was a pleasant though 
uneventful one, excepting that we shot several more and saw great 
numbers of wild geese. We reached Fort Churchill at one o'clock 
on Friday, the 28th of July, just three days from the time we had 
left the portage to the Little Deer River, and had averaged a dis- 
tance of about fifty miles per day, and during the trip, excepting to 
camp at night, we had not once unloaded our canoes. We had 
encountered many rapids, but none so bad as to prevent us from 
either running or passing our canoes down- by hand, and thus by 
descending the ** Great Strange River'' we had saved ourselves 
about five days of the most slavish kind of travel, and no one was 
m6re pleased with our success than Daniel, the guide, who dis- 
claimed any further use for the Little Deer River route. 

Finding ourselves at Fort Churchill, the natural seaport for 
Western Canada, we had reached our objective point and had com- 
pleted a boat journey of about eleven hundred miles, making an 
average for the whole distance of thirty-three miles per day, in- 
cluding stops at several Hudson Bay posts and lishin^ stations ou 
the way. This I consider an exceedingly gooa rat^ for such a dis- 
tance with canoes. 

Of Fort Churchill much has been written and more may be 
said regarding its past history, its present condition and its future 
prospects, but of these I must of necessity be brief. 

Fort Churchill, as we find it to-day, is merely a small trading 
post of the Hudson's Bay Company and Church of England mission 
station, containing three white men, Mr. Ray, his clerk, and Mr. 
Stevier, the young missionary. Mr. Ray, the chief trader, has his 
wife and two children with him, and these, together with two or three 
half-breed families, besides occasional bands of Indians and Eskimos, 
form the whole population of the place. They are domiciled in 
three or four small, and some of them, very old frame dwellings; 
and in addition to these residential buildings, there is the company's 
little store (at the time of our visit conspicuous for its emptiness), 
a very neat and highly credkable corrugated iron church, built 
by my old friend Bishop Lofthouse in 1885-86; and lastly a 
*' blubber house," which does not appear in my photos, as without 
a telescopic lens one could scarcely approach sufficiently near to 
obtain its picture. Besides, in one respect, it is much like some of 
our automobiles, the most conspicuous part of which is not capable 
of being photographed, and when not realized can only be imagined. 

Porpoise fishing, from which the *' blubber" is derived, salmon 



\ 



PAPERS READ — ^PRINCE ALBERT TO PORT CHURCHILL. 157 

Lshing and fur trading constitute the entire industries of the town, 
nd these are still prosecuted as they have been for the past two 
undred years. The most striking and valuable feature about Fort 
yhurchill to-day is its very fine natural harbor just within the 
louth of the Churchill River, and it is almost entirely upon this 
fciat its future destiny must depend. 

There is but little doubt that within a very few years Canadian 
nterprise will make of Churchill au important railway terminus, 
s it is a fine seaport, and with such a connection I believe it is likely 
o play an important part in the development of the grain, cattle 
nd other industries of Western Canada. 

The accompanying photograph of map made from my own 
ecent surveys is the first and only correct chart of the harbor and 
nay therefore prove of interest. 
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HISTORY OF THE GLACIAL THEORY. 

BY H. DE Q. SEWELL, D.L.S., TORONTO. 

This paper is intended to present in as brief a manner as pos- 
sible the history of the Glacial Theory from its first inception, 
together with the geological researches that led up to it. 

The phenomena this theory was intended to account for are 
found principally in the Tertiary formation, although some have 
thought it may have extended also into the Secondary formation. 

In the Tertiary formation, they comprise the extensive removal 
ef boulders, which are found in many cases at considerable distances 
from the places of their origin, the assumption being that they 
were so carried by huge glaciers, or ice sheets of considerable depth, 
that are supposed to have covered portions of the earth, possibly 
in sections and presumably at different periods oi the Tertiary 
epoch. These boulders in northern latitudes have evidently trav- 
elled, in a southerly direction, from the north; or, more properly 
speaking, varying from h southeasterly to a southwesterly direction, 
over hills and dales, leaving clearly defined traces of their passage 
in the shape of boulders left behind, and scratches or strip marks 
•n the country rocks ; the largest or heaviest boulders being usually 
deposited first, followed by those of smaller size in gradations, until 
at last it sometimes resolves itself into a mixture of boulders with 
elay and gravel, technically called till, boulder clay or boulder 
gravel, that necessarily must have required enormous forces to 
have effected their removal to the places where they are now found. 
It follows that if this removal was effected by moving ice, the ice 
«ap must have been at least deep enough to have covered the highest 
mountains encountered in its southerly passage, as otherwise no 
traces of their transportation would be found on their tops. 

So far for. northern latitudes. In southern latitudes, boulders 
similarly situated also occur, with the difference that similar evi- 
dence shows that they travelled northerly from the south, varying 
from a northeasterly to a northwesterly direction. 

To have effected such changes by the action of ice or n6v6, 
during the Tertiary epoch there must of necessity have been con- 
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siderable changes of temperature, from that which permitted the 
existence of cave-dwelling animals, which are known to have lived 
during the Tertiary epoch, or at least from the temperate to a cli- 
mate almost, if not quite, Arctic or Antarctic. 

At this time portions of the earth must have been covered with ice 
or neve to a depth of at least six or seven miles, gradually moving 
from the north and south poles respectively towards the equator. 

Now, as there are undoubted indications that the earth origi- 
nally was extremely hot, and has ever since been gradually cooling 
(as evidenced by the presence of coal even in the most northerly 
and southerly latitudes), we are forced to the conclusion that the 
presence of intense cold could only have been caused by the reduc- 
tion of. the thermal conditions of the sun's rays; or, in other words, 
ther.* must have been long nights and shorter days; or the same 
conditions which now exist at the north and south poles. 

This could only have been effected by a shifting of the poles, 
thus causing less sunshine, as the line of cold approached the 
equator. If this is correct, we may naturally look for similar dis- 
tributions of boulders in the tropics; sucji as have been found to 
exist in Brazil, where the distribution of boulders is as great, if not 
greater, than those found in northern and southern latitudes. 

Consequently there must have been a very considerable shifting 
of the poles of at least 60° to 70° of latitude to satisfy the ice 
theory. 

I'his would undoubtedly have resulted in the flattening! of the 
poles and the corresponding extension at the equator, simultaneous 
with each movement from north to south in the northern hemis- 
phen% and the corresponding movement from south to north in 
the southern hemisphere, caused by the ice loading, and if this 
had or*curred it must have left some well-defined traces behind. 

On the other hand, we find fossil remains of deer, wapite, 
beaver, buffalo and mammoth, to say nothing of fresh water shells, 
such as unio, etc., on the shores of Lake Ontario, and these could 
not have existed had the climate been quite Arctic, to say nothing 
of such delicate shells as the unio, which would have been crushed 
had they been covered by a heavy superincumbent weight of mov- 
ing ice. 

Now as to evidence. I propose to classify it under the follow- 
ing heads: — 

First — Geological researches prior to the enunciation of the 
glacial theory. 

Second — Researches in support of it. 
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Third — The physical conditions necessary to bring about glacial 
action on a large scale, together with the fundamental laws of 
Statics, Dynamics and of other sciences as applied thereto. 

Fourth — To see if these geological features could have resulted 
from any other cause. 

Emanuel Swedenborg, in 1719-22, was the first to refer to 
erratics, or large boulders. He connects them with long, whaleback 
ridges of sand and stone, knovm to the Swedes as Asar. These 
he describes as very conspicuous in Sweden, occasionally of great 
size, some 142 feet in height. Some are formed of sand mixed 
with rounded and polished pebbles, some of pebbles only, while 
some consist of large fragments of stone. He often noticed them 
several miles off, although they were not more than thirty to fifty 
paces wide. Their sides were generally precipitous. The open coun- 
try is further strewn with vast boulders, like ruins of mountains, 
even where there is no hill in the neighborhood. They are found in 
plains, at the bottom of lakes, and even on the very summits of 
mountains. The ridges run north and south, they have shelving 
sides whose slope depends on the materials of which they are form- 
ed, the stones in question have been rubbed and polished as if tri- 
tulated by the sea, and they exist chiefly on the highest ground. 
He concludes that these phenomena can only be accounted for by 
some very deep or universal diluvian ocean. 

Daniel Tilas. in 1740-42, drew attention to great granite blocks 
existing in Sweden, some distance from their parent mountains, 
seme as big as houses, or even small mountains, others quite small. 
The stones which have travelled the shortest distance are less rubbed 
and have their angles sharper than others. The stones are more 
numerous on the high ground than in low valleys, diminishing in 
size as they get farther from their source. On low ground they 
are frequently covered with sand and clay. They are often tumbled 
together in heaps, and often occur on the rounded and polished 
surfaces of the mountain tops. Sometimes they occur as collections 
of mounds of sand and clay, consisting of heterogeneous materials 
tumbled together and uns 'ratified. He invokes a great flood, adding 
that the large ones were possibly carried by floating ice, which came 
from the pole. 

Linnaius, in 1744, says there is, about forty miles from Ho- 
burg, in Gothland, an immense micaceous stone, heavier than any 
which human power could move; it is not in its natal place, for^ 
no such stone is found there. He concludes *'that the sea 
brought it hither from Sweden or Muscovy when as yet Goth- 
land was submerged under the sea.'^ 

T. Bergmann, in 1769, referring to loose stones scattered over 
Sweden, savs we cannot attribute them to the action of ice. '*Ice 
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will no doubt lift stones- and deposit them on higher ground, but 
it could not have raised them to the tops of mountains, where they 
are now found." He argues that they were moved by water, since 
Scandinavia is rising from the sea. He describes the so-called 
Giant's Cauldrons as due to the working of stones, arrested by 
some impediment, and then made to turn round by water until 
the holes have been bored. One of them still under water and a 
foot deep was only thirty years old, and its actual growth has 
been watched by Norde.nskiold. They are always situated on 
the slopes of mountains, where water may have flowed, but never 
on their summits. Sometimes they are two or three fathoms deep, 
round or oval, always smooth, and occasionally the stones which 
made them still remain in them. 

Bourget, in 1729, speaking of the Jura says: On the 
mountains, hills and plains there occur irregular masses of granite 
and other hard rock ; they are not attached to the solid ground, 
nor have they tumbled down from the neighboring heights, there 
being no similar rocks close by. Some of these blocks are of im- 
mense size and their numbers are so enormous in some places that 
they look as if they had tumbled from the clouds. 

Dr. Ehrhart, in 1735, says that in Meiniugen there are on the 
mountains vast congeries of rounded stones, that have evidently 
been rolled by water, but as no river reaches or could ever reach, 
them it must have been a powerful torrent. The stones from Mein- 
ingen increase in size as we near the Alps, till they become three 
and four feet in diameter; in the opposite direction they gradually 
decrease to the size of coarse sand. 

Arduino, in 1759, says: Amongst the Tuscan hills are strewn 
a large number of stones, some foreign to the district, which had 
come a long distance. Those derived from the neighboring moun- 
tains had still sharp edges, while others were rounded. So far the 
Noachian Deluge had been predominant, but there began from this 
out, doubts as to the sufficiency of a single flood. Geologists noted 
that shells, some of marine and others of fresh water origin, 
were mixed in the debris. 

Ferber. in 1773, referring to the hill countr^^ about Venice, 
says: The debris is precisely similar to those washed and carried 
down by the Adige and the Brenta from the Tyroiese mountains. 
The level of these rivers, being at present 1,000 feet lower, it is im- 
possible to conceive how, in their course so deeply cut into the Alps, 
they could have rolled and deposited these stones at such a high 
elevation. Observations force iis to conclude that their channels 
and beds were formerly at the same elevations, which are marked 
by the position of their deposits. Water cannot have forced them 
up hill, whatever violent inundations we may suppose. This is fair 
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evideDce of the gi-eat ruptures in the Alps and the prodigious effects 
of the unwearied and never-ending course of rivers, and points also 
to greater ones, that may have been occasioned by violent ruptures 
and inundations, in such places where the earthquakes first stopped 
and afterwards entirely changed the course of rivers. 

Pallas, in 1768, tells how he saw at Bronitzor Jam, not far 
from Old Novgorod, a hill covered with red quartz and black blende 
boulders. The largest of these stones were three toises in length. 
**Was it water which rolled hither these masses of stone! We do 



not think it possible for water to moVe such immense masses, and 
we think there must have been some other cause." 

J. A. DeLuc, in 1786, found on the Hartz Mountains erratics 
of granite, ((uartzose, and of other primordial rocks, all foreign to 
the beds on which they lie. This phenomenon, he says, is a very 
general one and found on most continents. He suggests that the 
contour of the earth's surface was due to subsidence rather than to 
elevation. He postulates the existence of subterranean hollows or 
caverns filled with some expansible fluid, perhaps atmospheric air* 
The subsidence of masses of great magnitude would cause great 
pressure in these caverns, and the resultant escape of these com- 
pressed fluids would be superior to the forces which raise lava to 
the summits of the volcanoes of the Andes. This revolution, which, 
he believed, took place at the bottom of the sea, would account for 
the distribution of boulders and gravel over the i&urface of our 
present land. 

In 1829 Engelspach-Lariviere, and Dassen in 1835, supported 
th(>se views. Tn '' Voyages dans les Alpes, '^ De Saussure, 1779, says 
pebbles are clearly rounded by the action of water. He contrasts 
this rounded gravel with blocks found on the glacier backs and on 
the Hanks of the glacier, where not a stone is to be found that has 
not its angles sharp and its edges unrounded. The greater part 
of the boulders and blocks found near Geneva are granite and 
gnoi{"S, etc., like the Alpine masses, while the beds on which they lie 
are of limestone and sandstone, etc. H(^nce he concludes that water 
alone could have taken up and re-deposited the boulders and gravels, 
since the large and small stones are often deposited in horizontal 
layers with mud intercalated. He claimed, however, that it was not 
water acting either pluvial or fluvial, l)ut a great mass of water 
in violent motion. He claimed, that long before the historic period, 
the sea covered the Swiss mountains , to a considerable depth, 
when a violent cataclysm occurred, which disclosed great cavities 
in the ground, previously empty, and caused the breakage of the 
strata. The water thereupon rushed into these gulfs, carrying with 
it vast cjuantities of earth, sand and fragments of different kind" 
of rocks, choking t^e valleys with them. Presently the violer 
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of the water somewhat abated, whereupon the looser materials 
were washed away, leaving the larger blocks behind. 

This was followed by the Huttonian theory in 1802, which 
claimed that these facts can only^be explained by supposing the 
valleys to have been hollowed out of the solid mass by the gradual 
operation of rivers. Thus stones that travelled from afar, will be 
found at considerable heights upon the sides of the valleys at their 
under end, or where they terminate in plains. 

Sir James Hall, in 1812, says that he attributes these results to 
the action of a great diluvian wave. In the case of the largest 
blocks he suggests their having an increased buoyancy by being 
attached to ice. The enormous masses found near Geneva and at 
the Coteau de Boisy, may be thus accounted for; the same, 
system will also apply to blocks on the Baltic, which may 
harve been brought^ to their present places, not by the per- 
manent and steady action of the ocean varying by slow 
degrees, but by a sudden diluvial wave, washing over some 
district, situated either at a sufficiently high level or near 
enough to the pole to be the seat of glaciers. Speaking 
of the vast deposits of sand in Holland, he says: Its mag- 
nitude surpasses any deposition that could reasonably be ascribed 
to the present rivers. This sand may be conceived to have been 
hurried along by a diluvial wave, and deposited when the torrent 
began to spread and lose its force by diffusion. Hence why the 
blocks in Germany and the Baltic islafads are found on hills of 
diluvial sand. He describes the phenomena known as crag and tail. 
When an obstacle whose height is equal or greater than its breadth 
stands in the way of a running stream, it generally causes a stagna- 
tion on the side towards which the stream is flowing; a deposition 
IS formed of the transported substances constituting a tail or pro- 
longation, which extends in the direction of the stream by a grad- 
ual descent to the distance frequently of eight or ten times the 
height of the obstacle, while a hollow or depression is frequently 
caused on the other side of the obstacle, by the accelerated motion of 
the stream there. Again, he says, it is obvious that the power of 
mud when flowing as a stream, in transporting heavy bodies and 
in abrading assemblages previously formed, must bear some relation 
to the resistance which it would oppose to any object forced through 
it, and, of course, its power in this respect must have been much 
superior to that of pure water. He attributes the grooves and 
scratches occurring on the surface of certain rocks to stones of 
considerable bulk carried along by torrents, acting as grinders. He 
calls attention to the heterogeneous and unstratified character of 
loose deposits, as being consistent only with diluvial origin. Such 
a torrent, loaded with a multitude of blocks of every size, shape 
and quality, with a quantity of clay, would deposit its materials 
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very muc h as we find them. He claims that the phenomena which 
he describes in Scotland wan the result of the passage of a single 
wave, embracing a period of time that could only hi expressed in 
minutes. In assigning a cause for this diluvial action, he claims 
that an elevation of land waB performed by successive starts, simi- 
lar to volcanic eruptions, though more powerful. 

Also in 1812 Allen noticed the same phenomena in the Faroe 
Islands; he speaks of the smooth surface of tne mountains and 
notices that near Eide the rock was scooped and scratched in a 
wonderful way. not only on the horizontal surface, but also on a 
vertical one thirty or forty feet high, which had been opposed to 
the current. Others followed in this line, describing different 
diluvial floods. 

Prof. Sedgwick in 182^ sajs the mighty disturbing forces 
which produced the accumulations of diluvial detritus, between 
the western extremities of Europe and the central plains of 
Asia, must probably have acted with sufficient energy to leave 
some traces of their powder over every quarter of the globe. On 
the Continent of America there occur, in many places, alluvial 
and diluvial formations in every respect like those of Europe. 
It is therefore probable that the diluvial phenemona of Europe 
and America belong to the same epoch. 

In 1830 Sycle says marine currents are sometimes instru- 
mental in the transportation of rock and soil, by floating large 
masses of ice to great distances irom the shore. When glaciers 
in northern latitudes descend thi valleys burdened with alluvial 
debris, they frequently detach and float off. 

Scoresby counted 500 icebergs in lat. 69° and 70° N. Many 
of these contained strata of earth and stones, or were loaded with 
beds of rock of great thickness, of which the weight was con- 
jectured to be from 50,000 to 100,000 tons. As the mass of ice 
below water level is between seven and eight times greater than 
above, these masses may sometimes take ground in great numbers 
in particular parts of the sea, and may, as they dissolve, deposit 
such masses of matter on particular parts of the bottom of the 
deep, or on the shores of som^ isles, as may offer perplexing 
problems to future geologists. 

In 1842 Darwin says, '*May we not conjecture that ice- 
bergs grating over the surface and being lifted up and down by 
the tides, shattered and pounded the soft slate rock, as they 
appear to have contorted the sedimentary beds of Eastern Eng- 
land? The drifting to and fro, the grounding of numerous ice- 
bergs during long periods, near successive uprising coast lines, 
the bottom being often stirred up and fragments of rock dropped 
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on it? will account for the sloping plain of unstratified till, occas- 
ionally associated with beds of sand and gravel, which fringes to 
the west and north of the great Carnarvonshire Mountains.'' 

So late as 1858 Sir A. Geikie says, re boulders, they were 
evidently the results of no agency visible now, they have the 
appearance rather of tumultuous and violent action, so it was 
wisely concluded that they were the visible traces of the great 
deluge. This he admits was orthodox, but in the then supposed 
absence of boulders and till in Europe, south of the Alps, he 
claims this would necessitate the Garden of Eden being related 
to northern latitudes, hence he claims that boulder clay was 
formed during the slow submergence, beneath au icy sea by ice- 
bergs, which he says floated in large argosies over comparatively 
shallow seas. 

In 1840, however, Agassiz wrote, **lf the analogy of the facts 
he had observed in Scotland, Ireland and the north of England, 
with those of Switzerland be correct, it must be admitted that not 
only glaciers once existed in the British Isles, but that large 
sheets (nappes) of ice covered all the surface.'* lie urged '*that 
glaciers did not descend from the mountain summits into the 
plains, but that they were, the remaining portions, of the sheets 
of ice which at one time covered the tiat country. It is evident 
that if they descended from high mountains and extended into ' 
the plains the largest moraines ought to be the nu)st distant and 
to be formed of the most rounded masses, wliereas the actual con- 
dition of the detrital accumulations is the reverse, the distant ma- 
terials being widely sf)read and true nu)raines being -found only 
in the valleys connected with great chains of lofty mountains. 
It must then be admitted that great sheets of ice, resembling 
those now existing in (irecnlaiul, once covered all the countries in 
which unstratified gravel is found. Scandinavian boulders, scat- 
tered upon English soil and over the [>lains of northern Germany 
tell us, that not only the Baltic Sea, hut the (icrman Ocean 'also, 
was bridged across by ice, on which these masses were trans- 
ported. In sliort, over tiu^ whole of !u>rthern Europe, from the 
Arctic Ocean to th(» northtM'u borders of its southern promon- 
tories, we find all the usual indications of glacial action, showing 
that a continuous sheet of ice oiu'c spread over nearly the whole 
continent: while from all the moiuitain ranges descended those 
more limited <rlacial tracks, terujinating frequently in transverse 
moraines across the valleys, showing that as the general ice sheet 
broke up and contracted into local glaciers, every cluster qt 
chain of hills became a centre of glacial dispersion, such as the 
Alps are now, the Jura, the Highlands of Scotland, the moun- 
tains of Wales and Ireland, the Alps of Scandinavia, the Hartz, 
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the Black Forest, the Vosges and many others have been in 
ancient times. 

In 1842 Charpentier contested the notion that mountains 
are necessary to the existence of glaciers; he claims glaciers can 
and do move over level plains. In order to account for the 
former large development of glaciers, he postulates that the 
winters were more snowy and the summers more rainy and colder, 
with a smaller difference in the mean temperature of summer 
and winter than exists at present. Such a climate now exists in 
Tierra del Fuego and the Straits of Magellan. He claims the 
glacier would be constantly increased by the rain and snow fall- 
ing upon it, and its increase must have gone on augmenting in 
proportion as it acquired a larger surface. In order to account 
for true diluvium, that is, deposits containing sea shells and 
traces of stratification attributable to the action of water, he 
postulates the former great extension of the Baltic and the 
existence of icebergs supplementing the ice sheet. 

Agassiz in 1865 says, '* During this period two vast caps of ice 
stretched from the northern pole southward and from the south- 
em pole northward, extending in each case far towards the equa- 
tor, and ice fields, such as now spread over the Arctics, covered a 
great part of the temperate zones. In regards to the Rio drift,'* 
he says, *'I am satisfied that the unstratified clay deposit of the 
Rio and its vicinity is genuine glacial drift, resulting from the 
grinding of the loose materials, interposed between the glacier 
and the solid rock in place and retaining to this day the position 
in which it was left by the ice. Like all such accumulations it is 
entirely free froiri stratification. On the other hand the ochreous 
sandy clay of the Amazon valley, while it was originally ground 
by glaciers in the upper part of the valley, the materials have 
subsequently been spread throughout the whole basin and actu- 
ally deposited under the agency of water. Under the low tem- 
peratures of the ice period the climatic conditions necessary for 
the formation of land ice existed in the valley of the Amazon, 
and it was actually filled with an immense glacier whose terminal 
moraine closed the Amazon valley on the east, towards the sea. 
When these fields of ice yielded to a gradual change of climate 
and slowly melted away, the whole basin, then closed against the 
sea by a huge wall of debris, was transformed into a vast fresh- 
water lake. The first effect of the thawing process must have 
been to separate the glacier from its foundation, raising it from 
immediate contact with the valley bottom, thus giving room for 
the accumulation of water beneath it, while the valley as a. whole 
would still be occupied by the glacier. It is at this time and 
under such circumstances that I believe the first formation of 
the Amazonian valley, with the coarse pebbly sand beneath and 
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the finely laminated clays above have been formed; when the 
greater part of the ice was melted and thq basin was filled with 
water.'* At this time he supposes boulders were deposited by ice, 
and lastly that the gigantic moraine was broken, either by some 
violent movement inside or the sea outside; whereupon the 
waters rushed through, denuding and sweeping away a good 
deal of the deposit and leaving the outliers alone remainiug. 

C. Whittlesey in 1867 says, on the northwest coast of Green- 
land, which is a vast glacier, the ice (he postulates) is found to 
be advancing towards the coast, over a country comparatively 
level. **If the temperature of Greenland were brought down to 
latitude 40® similar glaciers would exist there. This frozen ex- 
panse must have been attacked by the heat of the sun on the 
side of the equator. The accumulation of ice over so large a 
space of the earth's surface could have taken place from atmos- 
pheric causes, at the slow rate of only a few feet in a year and in 
the reverse action a long time also must have elapsed before the 
soil reappeared. In some parts there were glacier movements, 
while in others there were aqueous movements only.'* In the 
Mississippi valley, which extends northerly to Cairo at the 
mouth of the Ohio, it is difficult in some cases to distinguish be- 
tween glacial and aqueous action. He also says **that before the 
glacial period the general configuration of the surface of the 
Northwestern States must have been essentially what it is now/' 

In 1871 James Geikie says, **The only theory which seems 
to satisfy all the requirements of our present knowledge is that 
so long ago advanced by Agassiz. Every part of Scotland, 
with the possible exception of a few peaks of some of the loftier 
mountains, has certainly been buried under snow and ice. This 
mer-de-glace must have levelled up the valleys and occupied all 
the fiords, sounds and shallow seas around our island. Below 
this deep sea of ice, hill slopes were ground and polished, valleys 
were deepened and smoothed. The wreck and rubbish resulting 
from all this work, gathered unequally below the ice, according 
as the direction and pressure of the superincumbent mass de- 
termined." 

In 1881 in Prehistoric Europe he says, to support an ice 
sheet extending over 20° of latitude and showing a width of 
little less than 3,000 miles, great humidity and extreme cold were 
required. It is quite impossible that the vast sheet of ice. which 
overwhelmed all northern Europe could have been fed by the 
snows that fell upon the mountains of Scandinavia and the 
British Islands. The precipitation must have been excessive over 
the whole area; and the odd, which enabled the snow to accumu- 
late and become perennial upon the low grounds of England and 
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northern Germany, could not Have been other than severe in the 
extreme. The glacial phenomena of Europe are, in short, repro- 
duced in North America. Similarily, it is well known that in Asia 
the valleys of the Himalaya formerly supported enormous 
glaciers and that traces of ice action occur in China, iti regions 
which are certainly very far from being glacial now. The fact 
that perennial snow and ice were so widely distributed over the 
northern latitudes of our continent, and that so many of the hilly 
regions even in the extreme south supported large glaciers, not 
only sufficiently proves that during the glacial period the winter 
must have been severe, but it also indicates the prevalence of great 
humidity. There must have been excessive evaporation and a more 
copious distribution of moisture over the length and breadth of our 
continent than is now the case, for many regions which were 
formerly covered witK perennial snow have at present a very 
small rainfall. It is therefore not improbable that during the 
glacial period the amount of heat received from the sun in sum- 
mer may have been as great, K)r even greater, than it is now. In 
other words the seasons may have been more strong\^ con- 
trasted than they are at present, less heat reaching our latitudes 
in winter but more in summer than is now the case. The sum- 
mers in central and southern Europe were probably very humid, 
and the abundance of snow and ice upon the mountains would 
tend to chill the air, so that although more heat may have been 
received directly from the sun, it is doubtful whether the climate, 
during the warm part of the year, would be as genial as it is with 
us. Upon the mountains and in the regions covered by the ice 
sheet, a large proportion of moisture would be precipitated in the 
form of snow. Notwithstanding this we cannot doubt that in sum- 
mer there would be copious rain, while enormous quantities of 
snow would be melted, and the rivers flowing from the ice sheet 
and local glaciers of the mountain regions would be swollen to' a 
prodigious degree. The wide and deep masses of loess (brick 
earth) which characterize such valleys as those of the Rhine and 
Danube. Of the considerable, elevation attained by these deposits 
and their vast extent, he says *'The great bulk of the loamy de- 
posits I would assign to the action of vast inundations. I be- 
lieve the same rule holds true for all the great river valleys of 
Europe,'' and he further says, 'Hhese deposits are the results of 
the great floods that took place doubtless as stated, all through 
the glacial period." 

Woeikof says that a cursory glance at the present condition of 
our globe shows that cold alone cannot produce permanent snow 
or glaciers. In the Verkhajansk mountains in northeast Siberia, 
at the foot, the mean annual temperature is below 4° F. and that 
of January below 56°. The reason is that the snowfall is small; 
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thus the snow is easily melted in summer. In New Zealand, 
owing to the. enormous snowfall in the mountains, glaciers de- 
scend to about 700 feet above sea level on the west side (lat. 
43° S.). At this latitude the mean annual temperature must be 
about 50° P. Snowfall and frost are of rare occurrence even in 
winter. 

Dr. CroU, on the subject of the shifting of the poles, says, 
'*He must be a sanguine geologist indeed who can expect to 
account for the glaciation of this country, or for the former 
absence of ice around the poles by this means. We know per- 
fectly well that since the glacial epoch, there have been no 
changes in the physical geography of the earth sufficient to 
deflect the pole half a dozen miles.'' After carefully investigat- 
ing all the astronomical changes, he admits, that under no circum- 
stance known to us could astronomical causes produce such a 
result as the glacial period. He, however, thinks that astro- 
nomical causes may have contributed towards this end, and says, 
**By far the most important agency, and one which mainly 
brought about the glacial epoch, is the deflection of ocean cur- 
rents as a far more potent agency than any of those he had 
noticed." When the eccentricity of the. earth's orbit is at a 
high value, and the northern winter solstice is in perihelion, 
agencies are brought into operation which make the southeast 
trade winds stronger than the northeast, and compel them to 
blow over the northern hemisphere as far as probably the tropic 
of Cancer. He argues that the equatorial currents in conse- 
quence of the immense accumulation of warm water and the con- 
sequent raising of the temperature, must cause the snow and ice to 
disappear largely from the Arctic regions. When the procession of 
the equinoxes to aphelion takes place the condition of the two 
hemispheres is reversed; the northeast trades then blow over 
the southern hemisphere, the warm water being thus wholly 
withdrawn from the northern hemisphere, its temperature sinks 
and snow and ice accumulate in temperate regions. The amount 
of precipitation in the form of snow in temperate regions, is in- 
creased by the excess of evaporation in low latitudes, resulting 
from the nearness of the sun in perihelion during summer. This 
is the main part of the glacial theory as taught by Dr. Croll, it 
differs from the teachings of Agassiz inasmuch as it involves the 
conclusion that there has been throughout geological time an 
alternate glaciation of each hemisphere ultimately caused by 
changes of eccentricity of the earth's orbit directly engendered 
by the greater amount of warm water forced into each hemis- 
phere by the alternate greater potency of the trade winds north 
and south of the equator. He calculates the Gulf Stream conveys 
a stream five miles broad by 1,000 feet deep, flowing at a rate 
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of four miles an hour, having a mean temperature of 65° on leav- 
ing the Gulf of Mexico ; and he argues that the proportion of heat 
transferred from the tropics by the Gulf Stream to that received 
from the sun in the Arctic is nearly in the proportion of two to five. 
It is generally admitted that the temperature of England is in- 
creased by this means, to a mean annual temperature of 12° 
above the normal due to latitude; that at a poin,t in the North 
Atlantic, believed to be in the middle of the Gulf Stream, the 
mean annual temperature is increased to 22^° above the normal, 
while in the North Pacific the temperature nowhere rises to more 
than 9° above the normal, due to the Karo Siwo in the Pacific. 
He next postulates that ocean currents are due to the blowing of 
the winds, or, in other words, that the trade winds attracted by 
the force of equatorial heat, blow incessantly in the same direc- 
tion, always driving the waves before them, thus accelerating the 
march of ocean currents. Winds blowing constantly in the same 
direction would tend to raise the surface of the ocean, but 
granted the most favorable conditions, how could/ it affect a 
body of water to the depth of 1,000 feet, which Dr. CroU attributes 
to the Gulf Stream. The Gulf Stream is, however, largely fresh 
water and not salt, hence it must have had its origin from the 
large rivers, which empty into the Atlantic. The Amazon River 
(over fifty miles wide at its mouth) empties into the Atlantic 
about the latitude of the equator; from there the current pro- 
ceeds northerly into the Gulf of Mexico, there it is met by the 
second largest body of fresh water in the world, the Mississippi, 
which turns it back, and sends it off in its present course. Hence 
it is reasonable to believe that the trade Mjinds are consequent upon 
the discharge of these immense bodies of fresh water, emptying 
into the ocean at a point where the diameter of the earth is 26^ 
miles greater than it is between the poles. 

Agassiz describes the remains of an enormous barrier (he 
calls it a moraine) which exists in the valley of the Amazon, and 
he alleged that this barrier at one time barred the outlet of that 
river, resulting in the formation of a large lake to the existence 
of which he attributes the sedimentary deposits of the Amazon 
Valley. It is also a well-known fact that the valley of the Mis- 
sissippi, the western prairies and the valleys surrounding the 
Great Lakes, so far as the tertiary formations are concerned, is of 
Lacustrian origin" Agassiz also bears witness that the boulders 
which he has seen on the American continent are more rounded 
and that they show considerably less angular erratics than are 
to be found in the north of Europe. Consequently it is reason- 
able to assume that when the depression of the Atlantic coast 
was less, and that of the Pacific coast was greater than it, is at 
present, the Mississippi River may also have had its outlet 
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blocked, resulting in its taking a northward course and emptying 
its waters, together with those of the Great Lakes, into the Hud- 
son 's Bay ; whilst the Amazon was possibly securing a higher out- 
let further south. Such a change of watersheds on the American 
continent, and which most undoubtedly has taken place during 
the Palaeolithic epoch, would probably have destroyed the Gulf 
Stream; its place may have been taken by ocean currents 
having entirely different directions, and which may have resulted 
in the raising of the average normal temperature of North 
America and the corresponding lowering of that of the north of 
Europe, thus accounting for the changes of animals, shell fish, 
etc., to lower latitudes than those in which their descendants are 
now found in Northern Europe. 

Prof. Tyndall says **The creation of a glacie;r, or of a glacial 
period is really a process of distillation on a great scale, in which 
a sufficient supply of vapor in the air' is quite as important a 
factor as a sufficiently powerful condenser to convert it into 
snow and ice, and the process of making v£^or and condensing 
it must be going on at the same time in different areas. We can- 
not condense the vapor made in summer by the winter's cold, 
because we cannot store up that vapor. Vapor is lighter than 
air, and air charged with vapor immediately rises, until it reaches 
a higher altitude; thfere it finds greater cold, and inevitably dis- 
charges its moisture, generally in the shape of rain. This causes 
the great rainfall in the tropics. In the supposed case, there- 
fore, a hotter, if shorter, summer, would, no doubt, evaporate 
more water per day, but vapor thus made would descend in the 
shape of rain, long before the winter came, and when it came 
there would undoubtedly be greater cold, to condense what 
vapor there was. So that the amount of vapor left in the air 
would be very slightly, if any, more with a great eccentricity 
than with a small one, and there would have been little or no 
appreciable effect on the snowfall.*' The best barometer we 
can use to test the character of a climate is the fauna and flora 
which lived while it prevailed. Cold-blooded reptiles cannot live 
in icy water and semi-tropical plants, or those whose habitat is in 
the temperate zone, cannot ripen and sow their seeds under Arctid 
conditions. If the so-called glacial period was a recurrent phe- 
nomenon we should find evidences of it in the palaeontological 
record, failing that the whole theory collapses. We find the 
flora and fauna do not exhibit signs of ^ violent revolutions 
from hot to cold and from cold to hot perio'ds. The continuity 
of forces, particularly in the class of reptiles from the carboni- 
ferous to the cretaceous period, is opposed to the intercalation 
of glacial epochs, corresponding in importance to that of Post- 
pliocene. 



172 ASSOCIATION OF ONTABIO LAND SURVEYORS. 

Mr. James Geikie points to the remains of animals and 
plants generally associated with a W£i.rm climate, such as the 
hyena, the lion, and the canary laurel, found mixed with animals 
and plants generally associated with a cold climate, such as 
musk sheep, reindeer and the polar willow. This he claims to 
be a singular proof of interglacial climates, but Prof. Dawkins 
has shown that all over France, Germany and South Britain, we 
find reindeer bones mixed with those of the hyena (the reindeer 
bones being gnawed, by hyenas), and we find with them leaves 
of the Arctic willow mixed with those of the canary laurel and 
the fig. Consider this with the indisputable fact that the tiger 
and reindeer arc now living in Manchuria. Now let us consider 
the conditions under which glaciers at present exist. When we 
rise ir the atmosphere, the cold increases until we reach the 
point where the temperature is always below freezing point. 
Above this line no rain ever falls, only snow ; it is dry snow in a 
loose, powdery condition, and no ordinary pressure can alter its 
structure or convert it into ice. This is the case on the higher 
Himalayas and the Andes. Below this line the temperature at 
some seasons rises above freezing. The snow is more or less 
melted annually and is also in a more or less damp condition. 
Between the line where snow never melts and the snow line 
(where it all melts during summer), glaciers are formed. 

Prof. Tyndall describes it as follows: **The sun first raises 
the superficial snow to 32°, then melts it. Water thus formed 
percolates the cold mass below and expels the air entangled in 
the snow; the liquid trickles down and gets frozen on to the 
granules which it meets with colder than itself; augments them 
in size and cements them together. Assisted by the influence 
of pressure, there is formed a mass of white opaque, frozen and 
consolidated half snow, half ice, the whiteness and* opacity being 
due to the myriad of air bubbles. This is called neve, and be- 
comes more or less like ice as depth affects it, but it can never 
become ice.'' Mr. Forbes experimented on glacier movements on 
the Mer de Glace at Chamounix and found: — (1) That glacier 
movement is approximately regular and continuous. (2) That it 
is nearly as great during the night as the day. (3) That the centre 
of glaciers move quicker than the sides. (4) That the greatest daily 
motion was 27.1 inches. Neve is not a rigid body, but is plastic 
and its movements may be compared with pitch, whose sevisral 
parts roll over one another. 

Mr. Oldham says that under a pressure of cohesion of its 
own substance 370 feet high, ice must yield, and that no snow 
pressure greater than an equivalent to that depth of ice, could 
be transmitted by ice, while under a pressure of 960 feet of its. 
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own substance, it would be crushed. Taking the modulus of 
ice at 1,000 feet, the angle of repose of clean ice on sandstone as 
determined by Hopkins to be 20°, and the co-efficient of friction 
at 2°. It follows, that to excavate the Lake of Geneva (extreme 
length 45 miles, extreme depth 984 feet, say 1,000 feet. The dis- 
tance of greatest depth from the lowest end as 25 miles, assum- 
ing a slope into the lake of 33' and out of the lake of 26', both 
taken as uniform), it would require a pressure of over nine miles 
of ice to force a glacier en masse through and out of the lake. 
This is for solid ice, but according to Prof. Phillips the modulus 
of ice is reduced to almost nothing by the pressure of interstitial 
moisture, and as glacier ice is permeated with interstitial mois- 
ture, the power of a glacier in scooping out a lake basin would 
"be reduced to almost nothing. 

On the subject of a glacier eroding its bed Whymper says, 
v^hen water is in the form of a glacier, it has not the power of 
making concavities and working upon surfaces, which are not 
opposed to the direction of the current. It leaves marks that 
are readily distinguished from those produced by torrent action. 
The prevailing forms resultant from glacier action, are more or 
less convex. Ultimately all angles and almost all curves are 
obliterated, and large areas of flat surfaces are produced and 
can be traced by means of the bosses of rock termed Roches Mon- 
tonnees. They owe their peculiar form to the grinding of ice, 
l)ut they were blocked anterior to the formation of the glaciers; 
the hollows were not so much affected, but the eminences were 
ground down, the depressions in the modelling remained, while 
the parts in relief were taken away. At several places in the 
(Jorner glacier, one can get underneath and see the ice bridging 
over hollows. When a glacier passes over rough ground, it is 
supported upon a number of points and bridges many hollows, 
the parts touched are alone abraded, while the hollows escape. 
The depressions which are not opposed to the direction of the 
glacier's motion, if anything like perpendicular to it, remain and 
will continue to do so, becoming less and less, till the whole bed 
of the glacier has been reduced to a plane surface. Such sur- 
faces are common in Greenland, called Roches nivelees. 

Prof. Niles in 1878 went a considerable distance under the 
Aletch Glacier. Saw a boulder through a tunnel of blue ice, 
which was continued as a deep furrow in the under surface of 
the glacier, for at least thirty feet from its beginning. As this 
was produced by the ice moving over and beyond the boulder, it 
was evident that the ice was moving more rapidly than the 
boulder. He saw other instances of the same kind, and argues 
that the movement of boulders in a glacier is one of extreme 
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slowness, even when compared with the motion of the glacier 
itself. 

Mr. Ball argues that a glacier slides over concavities with- 
out touching them, and applies all its grinding power to the 
convex portions of its bed, consequently valleys excavated by 
glaciers should show a uniform model. Instead of this many of 
the Alpine valleys consist of a series of level basins, rising in 
steps as we mount them, and connected by gorges, which are much 
narrower than the basins they link together. This is conclusive 
proof that some agency other than ice must have directed the 
original formation of valleys of this type. Similarly Mr. J. 
Geikie says he cannot see his way to account for the vertical 
cliflfs surrounding cirques, by invoking ice action, while Mr. 
Jukes Brown refers to a cirque he saw in Egypt, where ice 
action is impossible, and which he calls a rain gorge. 

Regarding fiords Murchison says, ''Where, in any icy track, 
is there the evidence, that any glacier has by its advance exca- 
vated a single foot of solid rockT' *'In their advance glaciers 
striate and polish, but never excavate rocks.'' *' The plain and 
unmistakable geological conclusion is that wherever the earth's 
crust was broken up from beneath, it necessarily underwent great 
transverse cracks, which opened into fissures and caverns. The 
true origin of all such great transverse fiords or canons, or, in 
short, of all abrupt fissures in hard rocks, into which bays of 
the sea enter, or in which rivers flow, must be referred to original 
breaks in the crust, of which the waters have taken advantage 
and have found the most natural issue." In the northern hemis- 
phere we find glacial phenomena wholly wanting in half the cir- 
cumpolar region, virtually no traces of them can be found from 
the White Sea eastwards to the Mackenzie River. (This is 
admitted in the most recent maps showing the distribution of 
the drift.) Even from this we should omit the parts covered by 
the North Atlantic. 

Parry in 1827 penetrated to within 7° of the pole (north qf 
Spitzbergen), and found **an open sea where floated only a few 
scattered pieces of ice." Kane also found **an immense sheet of 
water immediately north of Smith Straits," this was within 5° 
of the pole, and Wrangell found an open sea north of Siberia. 
It is even a matter of doubt if Greenland should not be omitted'.. 
To judge from the period during which we have records, in 
seems clear that, while Greenland has been rising from the sea,! 
it has been growing colder, glaciers have increased and ice hai^ 
encroached upon the old dwellings and hunting grounds of the 
Esquimaux, which in many places are no longer habitable. 

Dr. 0. A. L. Moch examining a collection of shells fronl 
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North Greenland, found them partly belonging to species still 
living there and partly to more southern forms. 

Dr. Bink, speaking of Jacobshavn fiord, says, early maps 
show it as a sound uniting the North Atlantic with Baffin Bay. 
It is now' known only as a deep fiord filled with huge icebergs. 
Tradition amongst the Greenlanders is that formerly it was less 
obstructed with ice and good hunting ground. This is proved 
by numerous remains of ^Id dwellings. Walrus no longer enter 
the fiord. Even the bear is scarce, but bones in kitchen middens 
prove that those animals were once abundant there. It is diffi- 
cult to conceive how it would be possible to secure such a surface 
slope, as would move ice from the Laurentian highlands 700 miles 
away over the prairies; or which could traverse the deep basin 
of the Baltic and 600 miles to the south of it; which would fill 
the North Sea and overwhelm Great Britain in its folds; and 
carry Finnish and Swedish ice to central Russia and the Carpath- 
ians, without at the same time so completely burying the whole 
<jountry in ice as to prevent any boulders from falling upon it from 
exposed rocks. In Greenland there are no moraines, except 
^here the nunataks or exposed rocks project above the ice. In 
districts where it is unbroken, like those traversed by Nansen, 
there are no nloraines. Ice moving over level ground would have 
no crevasses, by which surface blocks could be dropped into the 
glacier mill and therefore there would be no drift for the ice 
sheet to distribute. That Antarctic and Greenland ice form vast 
accumulations, all admit, but we cannot admit that that ice moves 
in some extraordinary way independent of gravity and quite dif- 
ferently from ordinary glaciers. Croll and Geikie knew this, but 
they postulated that Greenland and the Antarctic continent are 
composed of low lying lands, off which their postulated ice sheets 
are presumed to have moved in some unexplained way irrespec- 
tive of gravity, the modulus of ice and the resisting force of fric- 
tion. It has, however, been since proved that both Greenland and 
the Antarctic continent are decidedly mountainous. 

Dr. Croll virtually admits that we can nowhere, even in 
polar latitudes, find masses of ice moving over level plains, still 
.less ascending deep gradients, at a distance from the declivities 
which give impetus to forward movement. He explains this by 
saying that both in the Arctic and Antarctic regions the seas are 
so deep, that the power of flotation is called into action close to 
the existing coasts, and that the ice sheets have thus been broken 
up. Sir J. Boss's soundings close to the face of the southern ice 
sheet, proves conclusively that the Antarctic Ocean is shallow, 
deepening to 1,140 feet at a distance of 120 miles north from the 
ice sheet, and is therefore too shallow to float such an ice sheet 
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as Dr. CroU postulates. If we leave the Alps and other high 
mountains, where glaciers actually exist, we fail to find any 
terminal moraines. 

Mr. J. Geikie says, **We cannot fail to remark that although 
scratched and polished stones occur not unfrequently in the 
frontal moraines of Alpine glaciers these moraines do not at all 
resemble till or boulder clay. The moraines consist for the 
most part of a confused heap of rough, angular stones and 
blocks and loose sand and debris, scratched stones are decidedly 
in a minority, indeed a close search will often fail to show them. 
Clearly, then, till is not of the nature of a terminal moraine." 
Again he says, **We look in vain among the glaciers of the Alps 
for such a deposit as till. The scratched stones we may occasion- 
ally find, but where is the clay?'' Add to this the fact that 
Agassiz never saw till until he visited Scotland. If an ice sheet is 
an eroding instrument, pressing with enormous weight upon its 
bed, polishing and striating it, how can it at the same time de- 
posit a layer of soft debris underneath its foot? 

Prof. Young says, **When we are asked to believe that the 
till is not merely a product of land ice, but accumulated on land, 
under a moving ice sheet, and are further asked to accept the 
erosion, the contortion and the non-disturbance of stratified beds 
as alike the accompaniments of the passage, not of land ice, but 
of the morainic matter pushed forward by it, we are practically 
asked to give up the attempt to solve a difficulty which has never 
been really faced. Since 50 to 60 per cent, of till consists of 
impalpable mud, why was it not washed away by the waters 
constantly present beneath moving ice?" Again, How are we to 
explain the existence of shells in so-called glacial beds, sometimes 
at low levels and sometimes at very high levels, or for the move- 
ment of erratics uphill or the presence of Scandinavian boulders 
in the drifts of east England, or how can we account for the 
fact that the drift of boulders and the direction of the striae are 
not always consistent with one another, nor the occurrence of 
cross hatching amongst the striae, nor the fact that the striae 
marks occur in many cases in apparently continuous lines tra- 
versing a wide expanse of country, utterly disregarding its con- 
tour and drainage. Water is the only factor in nature that can 
and does fully account for these facts. Glaciers have also 
existed in the mountains, but not in the plains, both in Europe 
ajid America, possibly on a larger scale than at present, and 
where they have been they have left their marks. But to postu- 
late that they have travelled enormous distances on practically 
level plains, is palpably absurd. Icebergs have also existed, as 
they still exist, and they may be occasionally responsible for an 
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occasional erratic, but hardly to any large extent. In Canada 
we see the striae marks on the rock-bound shores of our lakes^ 
the joint efforts of floating ice and water, and we see many 
boulders lifted and removed, sometimes for a considerable dis- 
tance, from one part of a lake to another, due to the same cause* 

Mr. Hopkins says, ** Blocks cannot generally be rounded by 
attrition, when floated on an iceberg or carried on the upper 
surface of a glacier. A small portion of those brought down by 
glaciers are rounded by being rolled, but this is rough grinding, 
and all specimens I hare examined at the termination of a glacier 
wanted that more perfect smoothness of surface, which distin- 
guishes a water-worn boulder." What is true of boulder clay is 
true also of the so-called glacial gravels and sand. In maritime 
districts they often contain shells. Even the most ardent gla- 
cialists are forced to appeal to water for assistance. 

Prof. Dana says, **That a flood vast beyond conception was 
the final event in the history of the glacier (American) is mani- 
fest in the peculiar stratification of the fiood-made deposits. Only 
under the rapid contribution of immense amounts of sand and 
gravel from so unlimited a source could such deposits have been 
accumulated." 

Murchison, alluding to Russia and the Ural Mountains, says, 
*'A vast portion, by far the greater part of this drift, has, we 
think, been transported by aqueous action, consequent on pow- 
erful waves of translation and currents occasioned by relative 
and often paroxysmal changes of sea and land. Now we are sus- 
tained by the reasoning of mathematicians, who show us, that 
with sudden vertical elevations each not exceeding fifty feet in 
the case of an ocean of 300 or 400 feet in depth (and might not 
corresponding depressions produce the same), bodies of water 
have the power of hurling on enormous blocks, sand and gravel 
to vast distances and over considerable inequalities ; we are thus re- 
lieved from one of the great difficulties opposed to the rational 
explanation of the position of a very large proportion of this 
drifted material. Whatever may have been the period of their 
action, such aqueous debacles have probably formed many of the 
conglomerates of previous ages, and with the help of ice floes 
much of that foreign drift, of which we have already treated." 
We are therefore left to appeal to water. I do not mean to the 
Noachian deluge, which was undoubtedly confined to Asia, but 
to a series of floods acting in some exceptional and abnormal 
way. The sweeping away of the mammoth and its contemporary 
fauna, can only be explained by invoking a great deluge of 
water. 
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Mr. B. Bewicke, an eye-witness of the earthquake of 1755 
at Cadiz, says, ** Looking out to sea we saw a wave coming at 
eight miles distance, which was at least sixty feet higher than 
the common. Everybody began to tremble; the sentinels left 
their posts, as well they might ; it came against the west part of 
the town, which is very rocky ; the rocks abated a great deal of 
its force, at last it came upon the walls and beat in the breast- 
work and carried pieces of eight or ten tons weight forty or fifty 
yards from the wall." 

Mr. Taylor says that in 1866 ** twenty inches of rain fell in 
Scinde in twenty-four hours, in a flat country intersected by 
rivers. Nine girders, weighing each nearly eighty tons, were 
washed oflf the piers by the Mulleer Eiver, from the railway 
bridge situated sixteen miles above Kurrachee. . . . They 
fell in the course of six hours, one girder, weighing eighty tons, 
was carried two miles down the river and nearly buried in the 
sand." It is difficult, and, in fact, impossible to account for 
perched blocks on the theory of icebergs or an ice sheet. No such 
difficulty presents itself with a transportinlg wave of waters. 
Such a wave would naturally deposit clusters of boulders, such 
as occur where perched blocks are generally found, viz.: In the 
neighborhood of and on the flanks of hills met on its course, 
they would be naturally arrested by the points or sharp ridges 
projecting from the general surface, and as the wave subsided, 
probably gently, would be left leaning against, or perched upon, 
these arresting projections. 

Dr. Hildyard describing the widespread deposits known as 
the Orange Sand Formation in Mississippi and elsewhere, attrib- 
utes them to a great inundation of water, apparently devoid of 
organic life. 

Prof. Andrews, speaking of the gravel deposits of the United 
States, says, ** These gravel hills are often sharp and conical and 
interspersed with deep circular valleys without outlets (potash 
kettles). . . .It would seem an unavoidable inference that 
our drift of this region, not only came from the north, but it 
came in a vast sweep of water, deep enough to cover gravel hills 
800 feet high and with velocity enough to throw such coarse ma- 
terial into lofty and steep summits." 

Mr. Hopkins, in explanation of the diluvial drift, says, **We 
are too apt to direct our attention exclusively to the phenomena 
of what is emphatically termed the drift period. Some of the 
older geological periods furnish records of similar phenomena. 
The conglomerate of old red sandstone in the Western High- 
lands presents an enormous aggregation of boulders of consider- 
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able magnitude. In the neighborhood of Oban it is seen in imme- 
diate juxtaposition with erratic blocks of granite. The blocks 
of the older period have evidently been subjected to very great 
attrition and have doubtlessly been much reduced in size." 

Mr. J. C. Moore describes some remarkable, beds of con- 
glomerates, containing among smaller boulders, rounded blocks 
four and five feet deep regularly interstratified with other beds. 

Mr. Griffith describes silurian conglomerates in Connemar^, 
containing blocks of great magnitude. 

Lastly let us consider abnormal striee running across pla- 
teaux and traversing wide districts, irrespective of their drain- 
age lines ; while we can concede that glaciers cause such strisB in 
mountain valleys, where they remain in many places, as wit- 
nesses of former glaciers, it is impossible to conceive how ice 
could, in any form, cause the strifiB which traverse wide districts, 
irrespective of their drainage contour. Here we must revert to 
the teachings of older geologists, who argued that these lines and 
scratches, instead of having been produced by ice, were caused 
by great massed of detritus dragged along rapidly by waves of 
water pouring over the country, sometimes in a continuous direc- 
tion, accounting for the straight and parallel character of many 
of the lines, sometimes slightly deflected by opposing obstacles. 
That stones moved along by water do produce such scratches is 
obvious. In confirmation of which Mr. Koch in 1873 said, ** In 
the late floods in Bohemia, blocks 6' x 4' had been transported by 
the rivers, and their surface had been striated during the process 
in a manner much like that produced by ice." 
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AZIMUTH TABLES, Etc. 

BY F. Iv. BLAKE, O.Iv.S. and D.L.S. 

(astronomical OFFICBR, observatory, TORONTO.) 

The following tables have been calculated to enable Surveyx)rs 
to ascertain the true astronomical meridian. A watch regulated to 
sidereal time is supposed to be used. 

The error of the watch is ascertained by observing the transit 
of a star across the meridian. A star of the first magnitude is visible 
with the ordinary telescope of a surveyor's transit theodolite a little 
after sunrise or before sunset. The observation is a matter of two 
or three minutes ; it may be taken while the work of the survey is 
going on and without interfering with it. 

When the Surveyor is at leisure in camp, he may select a few 
first magnitude stars passing the meridian at suitable hours and 
calculate their altitudes. The meridian altitude is the sum of the 
colatitude (90* — latitude) and of the declination of the star, if north; 
it is the difference of these quantities when the declination is south. 
The latitude of the centre of the township will do for any observation 
within the township. 

When the Surveyor has his instrument set up for running the 
lines of the survey, he may, a little before the time of transit of one 
of the stars, direct the telescope on the meridian and adjust it to the 
altitude of the star; looking through the telescope he will soon see 
the star coming and crossing the vertical thread. The time shown 
by the watch at that moment should be the right ascension of the 
star (sidereal time); the difference, if any, is the error of the watch. 
There is a difference of a few seconds in the time ascertained at 
various points of a township, but it may be neglected for azimuth 
observations on Polaris. It must be remembered that the sidereal 
time obtained at an observation is only accurate in the longitude of 
place of observation, but, as mentioned above, the time obtained in 
the limits of a township is close enough. 

In case the direction of the meridian is not known, proceed as 
follows : 

By means of the compass, set the instrument approximately 
to read 360° when the telescope is directed to astronomical north, 
and clamp the lower plate. With the approximate sidereal time take 
from Table I the azimuth of Polaris and its altitude. The altitude 
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is obtained by adding to the latitude the ''distance above the pole/' 
or subtracting the ^' distance below the pole/' Set the telescope to 
the azimuth and altitude thus found and clamp the plates. With 
the slow motion screw of the lower plate (not the vernier plate) turn 
the instrument to the right and the left until the star appears, and 
bisect it with the vertical thread. Now move the* vernier of the 
horizontal circle to read 360% and observe the TIME star as pre- 
viously explained. With a time star not too far from the zenith the 
watch correction thus ascertained is sufficiently accurate for the 
determination of the meridian by Polaris observations. 

An azimuth observation on Polaris may be made as follows : 

The instrument being in the position which places the vertical 
circle to the observer's right hand when looking through the tele- 
scope, it is directed to the reference object or picket and the verniers 
read, then to the POLE STAR, noting the time of pointing on the 
star and then reading the verniers. Reversing the instrument by 
revolving the telescope and turning the upper plate 180° (not the 
lower) in azimuth, so that the vertical circle is now to the left of 
the observer, the telescope is directed to the POLE STAR, the time 
of pointing again taken and the verniers read. Then a reading on 
the reference object or picket taken. 

For this observation as well as for all star observations the 
instrument must be carefully levelled. 

The time by the watch is, in the explanations which follow, 
assumed to be corrected for the error of the watch, if any. 

The mean of the two sets of readings is taken, and the true 
azimuth of Polaris is obtained by means of Table I. This table is 
calculated for a right ascension of i h. 30 m. and for a declination 
of 88° 51' ; for other values, it has to be used as follows : 

1. For sidereal time argument take the corrected watch time 

to which has been added the excess of i h. 30 m. over 
the right ascension of Polaris. 

2. Interpolate for sidereal time. 

3. Interpolate for latitude. 

4. Apply the correction from Table II. for declination of 

Polaris. 

In the following examples : *' H.C.R.** is for '* Horizontal circle 
reading," and '* R.O." for " reference object." ** R.A." and *'D.*' 
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are the ** Right ascension and declination** of Polaris taken from 
the Almanac. 

EXAMPLE 

Date. — June 30, 1906 j R.A. = ih. 25m. 19s. 

P1.ACE. — 9 niiles south of 96 mile post on O.L.S. Dec*l. = 88° 48' i" 
Niven*s 2nd base line and one mile 
east on the south boundary of Tp. 
R. O. — Back Picket on S; boundary line of Tp. 
and 21 chs. 22 Iks. west of the 
instrument. 
Latitude 49° 27' 41" 

Chord Azimuth from N. towards E 89° 55' 20" 

Half Convergence o 4 40 

The convergence at one mile amounts to i' 2" which in this 
example has to be subtracted from the supplement of 89** 55' 20", as 
the azimuth of the back picket is measured from N. towards W. 



Face 


H.C.R. onR.O. 


H.C.R. on 


Polaris 


Watch Time 


Rieht 


HO** 31' 
HO 33 


231° 
231 


8' 
12 


I4h. 41m. IDS. 


Left 


14 44 30 






Mean 


140 32 


231 


10 


14 42 50 


ih.3om. — R.A 
Sidereal time \ 


+ 4 41 


argument 








H 47 31 



Tabular Az. for i4h. 40m. and lat. 49° (Table I)...o° 31'. o East 

Difference for 7m. 31s + 3.2 

Difference for 27' 41" in latitude + 0.3 

Correction for Declination (Table II) -h 1.3 

o 35.8 East 
H.C.R. on star 231 lo.o 

True North 23o°34'i2" 

H.C.R. on R.0 140 32 o 



90 2 12 West 
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Azimuth by account 90 3 38 West 

Correction : i 26 

This shows that the line was bearing too much to the south. 
To correct this the instrument may be placed a certain number of 
inches to the north at right angles to the line. This offset is found 
by multiplying the distance of the back picket by the tangent of 
the correction, thus : 

Log. 792 inches in a chain 2.89873 constant 

lyOg. tan. of i' 26" i 6.62007 

Log. dist. 21 chs. 22lks 1.32675 

Log. offset 0.84555 

Offset in inches 7.01 

For the convenience of Surveyors the R.A. of Polaris will be 
found in the calendar of the Canadian Almanac for 1907 and the 
declination on page 34. 

The mean places of the stars on page 32 will be found sufficient 
for Azimuth work. The column marked *' Right Ascension*' will 
be the sidereal time of the stars on the Meridian. 

The following approximate formulae will be found amply 
sufficient and simple for finding chord azimuths in township work. 

I sin. {s — a) 

Tan. ^ chord Az. = xi ': 

^ \ sin. s 

a (in seconds of arc) = (chord in chains x 0.65165.) 

It will never amount to more than a few minutes of arc. 
s= (colatitude+4«.) 

EXAMPLE 

What is the chord azimuth for a chord of 718 chs., this being 
the length of chord necessary for 9 mile townships on O.LS. Niven*s 
2nd Base line ? The northern corners of the townships being in 
latitude 49° 43' 19". Niven's Base line in latitude 49° 35' 30". 
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a = 718 chs. X 0.65165 = 7' 47". 9 
Colatitude-90°-49'' 43' 19" = 40'' 16' 41" 

5 = 40° 16' 41"+ 7' 47'''9 ^^qO jo' 35'' 

2 

5 — a = 40° 1 2' 47" 

I^g. sin. (j — a) =9.8099851 

Log. sin. 5 = 9.8111477 

2)9^9988374 

Log. tan. ^ Az. =9-9994187 

ich. Az. =44° 57' 42" 

2 
Ch. Az. =89 55 24 from the N. 
90 o o 

i Convergence = 4. 36 

Similarly the half convergence for townships laid out on the 
south side of Niven's 2nd Base line is equal to 4' 40" and the length 
of the southern boundaries of the Townships is 721® 911^8. ^he lati- 
tude being 49° 27' 41". 



Side] 
Til 



Western ) 
Elong. j 



O 

o 

W 

PQ 



3 



6 



8 



9 



10 



11 



12 



13 



1 

•7 
•8 
() 

2 

2 

•5 

2 

8 

•« 

•9 

6 

•U 

•9 

•7 

•8 

8 




O 



58^ 



5-2 
154 
25-5 

:^-4 

45 
54 2 
80 
11-8 
19 
2iM 
82 4 
881 
48() 
47 
50-2 
52(5 
M2 
54-7 

1!F 



I o 



58-8 
51-8 
48-5 
44 9 
40-5 
85 8 
29 5 
28 
100 
8-4 
0-8 
51-7 
42-8 
88 
24 2 
14-6 
4-9 



Read up 
b. m. 



1 
1 







28 



22 



21 



20 



19 



'18 



17 



10 



t> 



20 


40 
20 


40 
20 


40 
10 


40 
10 


40 
20 


40 



20 


40 
20 


40 
20 


40 
20 


40 
20 



40 

20 

14 

18 40 



Distance ot 

the Pole star 

above Of 

below the 

pole 



o 

*■ 

o 

PQ 
< 



O 



o 



69 
68 
67 
66 
64 
61 
58 
• 55 
51 
47 
42 
37 
32 
26 
21 
15 

9 

8 i Eastern' 
"TT I Elong. 

9 
16 
21 
26 
82 
87 
42 
47 
51 
55 
58 
61 
64 
66 
67 
68 
69 
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BY-LAW No. 47— ^* PERSONAL SUPERVISION'^ 

Toronto, May 4, 1905. 

** By-law No. 47. In all certificates of Surveyors where plans 
and field notes are required to be filed in any public office the state- 
ment in the certificate, that the survey has been made by the Sur- 
veyor or under his personal supervision, means that the survey 
operations have been carried out under his personal supervision 
and direction in such a manner that he is certain of their correct 
execution. It involves the presence of the Surveyor on the ground. 
He may assign to his assistants such parts of the work as he may 
see fit. Any infringement of this by-law shall render the Surveyor 
amendable to discipline under the provisions of section thirty-eight 
of the Act respecting Land Surveyors." 
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ONTARIO LAND SURVEYORS' MINIMUM TARIFF. 



MOVED BY G. ROSS, SECONDED BY T. B. SPEIGHT. 

Field work in the city and suburbs, per day of eight hours . . $8 00 

Assistant, per day of eight hours 2 00 

(Time taken going to and returning from survey to be 
included in above eight hours.) 

Marking out single lots in city and suburbs 7 00 

(Understood that dividing same up into more than two 
parcels, for each additional parcel $1.00, that for street 
line without terminations shall be $6.00.) 

Surveys for Title, including sketch or certificate , 6 00 

(Rebate of $1.00 on above item where work amounts to 
$100 or upwards annually, and no other commissions or 
rebate will be allowed.) 

Not more than two adjoining parcels ; if above that number, 

for each additional parcel 1 00 

Ordinary description 1 00 

Affidavit or Statutory declaration 2 00 

Measurement or giving of levels other than the above, per 

hour 2 00 

Services at Registry Offices and at consultations, per hour. . 1 00 

No charge ^to be less than 1 00 

All expenses, such as railway fare, hotel expenses, conveyance 
of any kind, posts and monuments, are to be charged for as extra. 
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O. L. S. PRELIMINARY EXAMINATIONS, 

FEBRUARY, 1905. 

ARITHMETIC. 

Maximum 100 ; Minimum 60. 

1. Reduce {i of ^^tt of lOOy*^ to a simple fraction. 

2. Reduce the following fractions to equivalent ones with the 
least common denominator : — ^ of ^ of |. | of | of tV» i of ^^ of ^. 

3. Divide(| + j-4)by|of (A-l). 

4. Find the square roots correct to three places of decimals of 
the following numbers:—?, 13, 29, 73, 127. 

5. Find the cube roots correct to two places of decimals of the 
following numbers:— 11, 23, 99, 153, 513. 

6. In a room 26 ft. 6 in. long, 16 ft. 8 in. wide, and 12 ft. 3 in. 
liigh, there are three windows each 5^ ft. high, and 3 ft. wide, and two 
<loors each 7 ft. high and 3^ ft. wide; the baseboard is 9 in. wide; 
liow much paper, 1 of a yard wide, will be required to cover the walls 
and ceiling? 

7. Four men or 5 boys could do a piece of work in 24 days. If 
€ men and 8 boys were employed at the piece of work, and 3 days be- 
fore it was completed 2 men and 3 boys left ofiF working, how long did 
it take to do the work ? 

8. A merchant bought 777 yards of cloth at $1.50 per yard. In 
selling^.the first half he uses a 35 inch yard measure, and in addition had 
the goods marked at an advance of 25% on the cost. At what advance 
per cent, on the cost should he mark the remainder so as to gain only 
25% on the whole outlay, if he use a 37 inch yard measure in selling 
it? 

9. A train \ 10 yards long overtakes A, who is going at the rate 
of 4 miles an hour, and passes him in 9 seconds. Ten minutes after 
leaving A the train meets B and passes him in 7J seconds. In what 
time after meeting the train will B meet A ? 
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10. Divide $360 among 4 men, 5 women and 6 children so that 
each man will have three times as much as a woman, and each woman 
twice as much as a child. 

? ■• y ■ "• ..-7 •••( 

^ ■ / . ..,»•, , i ■ ■ . "• J , ■■'' 

ALGEBRA AND LOGARITHMS. 

Maximum 100; Minimum 60. 

SimpUfv- «IL_«±* also ^-Kl-Kl-^)) 

a-b a'\-b 

2. Find the numerical value of the quantity : — 

bcic-a) (a-6) -ca{a -'by{b'-c)-\-ab{b- c) (^r-a) when ^i = 10 
^=.01 and r=0. . ( 

4. Two men A and B dig a trench in 3^ days. If A were to do 
more work by ^ than he does, and B more work by I than he does, 
they would dig the trench in 2f ^ days. How long would each take 
working separately ? 

5. Decompose into three or more factors (a^* — y^), (x^-j^) and 

6. Solve a;2- 6a; -91 = 0. 

7. Define a logarithm and co-logarithm. 

8. Demonstrate the following properties of logarithms : — 

Ivog ^j^ = log a + log b : log 7 - log ^i— log b. 

, , 1 log ^ 

log a^ ^ n log a ; log a- = . 

n n 

9. Find log2 of 8, 32, 64 and ^TI"- 

10. 3 is logio of what number and -3 is logio of what number ? 
Between what integers must the log of 9834 be found? 
Indicate the method of solving the , following quantity by 

means of logarithms: — 

4 



>i 



a^bx^ 



_i 
II. Given log 2 = 0.30103 find logs of 5, .125;^^ 
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12. Find the angles for which the following numbers are the 
tabulated sines and tangents: — 

SINE . TAN . 

8.42136 , 8.46334 
9.46194 0.50150 

9.69897 '9.92281 ' 

' ■ • • ■ V 

GRAMMAR, . . 

Maximum^ 50; Minimum, 25. . 

% 

1. Explain the meanings of the grammatical terms rtymology 
and syntax. 

2. What is a sentence} Name and define its component parts. 

3. Define the following parts of speech^; pronoun, adjective, 
adverb and preposition. 

4. Into what two principal classes are verbs divided? Gave 
examples showing the difference of conjugation in each class. 

5. What is a participle ? How many kinds of participles are 
tiierQ,t Give examples. 

, 6. Give the plurals of the following words : Genus, bandit, 
seraph, analysis, miasma, basis, genius, index, stratum. 

7. The English language has passed through several phases, 
xiame them, giving dates. 

» • 

8. In what way can you discover from an examination of the 
lEnglish language now, the relative positions of the inhabitants of 
Great Britain a short time after the Norman Conquests 

9. Where can you still find indications of gender and case in 
"the English. language? 

10. What is the name given to the language in which Chaucer's 
Canterbury Tales were written? 

EUCLID. 

Maximum 100 ; Minimum 60. • 

1. Explain each of the following as applied to angles, using 
diagrams: — ^Vertically opposite, adjacent, alternate, exterior, in- 
terior, opposite, obtuse, acute. 



k 
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2. If three sides of one triangle be respectively equal to three 
sides of another triangle, the two triangles shall be equal in every 
respect; that is, 

(1) The three ahgles of the one triangle shall be respec- 
tively equal to the three angles of the other triangle; 

(2) The areas of the two triangles shall be equal. 

3. If from the ends of any side of a triangle there be drawn 
two straight lines to a point within the triangle, themr straight 
lines shall be together less than the othc two sides of the triangle, 
but shall contain a greater angle. 

4. If a straight line be divided externally into any two seg- 
ments, the square on the straight line is equal to the squares op 
the two segments diminished by twice the rectangle contained by 
the segments. 

5. To draw a tangent to a circle from a given point. 

6. To inscribe a square in a given circlt 



le. 



PliANE TRIGONOMETRY. 

Maximum, 100; Minimum, 50. 

1. Give the rules for solving — 

(a) Right-angled triangles. 

(b) Two sides and one angle opposite one side. 

(c) Three sides given to find one angle. 

(d) Two sides and included angle to find other angles. 

2. The three sides of a triangle are 133, 176 and 187, required 
the three angles. 

3. The two sides of a triangle are 3754 and 3226.4 and con- 
tained angle 58° 53', required the other angle. 

4. In a right-angled triangle the hypothenuse is 645' and one 
oblique angle 39° 10' to find the other sides. 

r 

SPHERICAL TRIGONOMETRY. 

Maximum, 100; Minimum, 50. 

1. Give Napier's rules for solving right-angled spherical tri- 
angles and show by sketches the different cases. 

2. Of what kind of arcs are spherical triangles constructed, and 
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how many right angles may there be in the sum of the sides of any 
spherical triangle Y 

3. Give the rules for solving any spherical triangle when given 
two sides and angle opposite one side; when given two angles and 
sides opposite one angle ; when given three sides to find angle. 

4. The hypothenuse is 75° 20', and one oblique angle 57° 16'. 
What are the other parts t 

5. Given two angles and side opposite to one angle to find the 
other angle as A 97° 20' 31", B 66° 57' 3", A 75° 0' 51" to find C. 



MENSURATION. 

Majdmom 50; Minimum 30. 

1. The diameter of a circle being given ; to find the circumfer- 
ence. Give rule. 

Find the circumference of a circle whose diameter is 24 feet 
3 inches. 

2. To find the area of a rectangle when its length and breadth 
are given. Give rule. 

Find area in square yards of a piece of land in rectangular 
shape 162 feet 3 inches long and 32 feet 5 inches broad. 

3. To find the area of a triangle when two of its sides and the 
contained angle are given. Give rule. 

A triangle has two sides given equals 125 and 80 feet, and con- 
tained angle equals 28° 35'. Find area. 

4. To find the area of a trapezoid. Give rule. 

The parallel sides of a trapezoidal field are 2482 links and 
1644 links, and its perpendicular breadth is 1030 links. What is 
its area in acres, roods and perches? 

5. To find the area of a square, when its diagonal is given. 
Give rule. 

Find the area of a square field, its diagonal being = 524 links. 

LINEAR DRAWING. 

Maximum, 50; Minimum, 25. 

1. Draw six parallel lines 4^" long of different thickness, at dis- 
tances of i", J", f ", i" and f apart. 
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/ ■ ■ 

2. Draw a rectangle with sides 5|" and 2J" and divide it into 
three equal portions by dotted lines parallel to the shorter side.. 

3. Draw a circle of 3" in diameter, arid inscribe a regular 
hexagon in it, the lines of the hexagon to be very fine. 

4. Draw three circles with diameters of 1^", each, circle touch- 
ing the other two, and join their centres by chain dotted lines. 

5. If the scale of a plan is 8" to 1 mile, construct and number 
the divisions of this scale, reading from 10 yards as the unit up to 
500 yards, and print neatly on it, ** Scale of yards.*' 

1 

6. The representative fraction of a plan is , draw a 

15840 
scale for this plan to read to two chains as the unit. 



CANADIAN AND GENERAL GEOGRAPHY. 

Maximum 50; Minimum 25. 

1. Give names of the most important rivers m the Dominion 
of Canada ; at least ten. 

2. State the names of the lakes connected with said rivers and 
the courses of said rivers to their ocean outlets. 

. 3. Give date of confederation and names of the Provinces then 
confederated, and names of Provinces now in the Dominion. 

4. State names and locations of the main mountain ranges in 
the Dominion. 

5. State names of the parts of the British Empire, giving 
names of Colonies and the forms of government. 

HISTORY. 

Maximum 50 ; Minimum 25. 

1. Give a short account of any three of the following : — 

(a) The North American Indians. 

(b) The United Empire Loyalists. 

(c) The Hudson's Bay Company. 

(d) The Northwest Rebellion (1885). 

(e) The Clergy Reserve Act. 
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• «• • < 

2. Give a short ^account of the early pettlement of Upper Can- 
ada under thie f ollcfwing headings : — 

(a) Where the settlers came from. 

(b) Where they settled. 

(c) The difficulties and hardships they had to endure. 

3. Write notes on any four of the following: — ^Brock, Elgin, 
Wolfe, Champlain, Sir John A. Macdonald, Hon. Alex. Mackenzie. 

4. (a) What dispute led to the Ashburton Treaty! 

(b) When was that treaty made and what were its pro- 
visions t 

5. (a) Give the date of the British North America Act. 

(b) What governing body passed it? 

(c) Give the chief clauses. 

6. State how each of the following is appointed: — ^Mayor, 
Warden of the County, County Treasurer, Registrar, Sheriff. 
Assessor, Premier of the Dominion, Lieutenant-Governor, Governor- 
General. 



FINAL EXAMINATIONS. 

AlrGBBRA. 

Maximum loo; Minimum 50. 

1 . Find the greatest common measure of : — 

6a^ - aH - W^U^ + ZaV^ - b^ and 9^* - ZaH - 'la^lfl ^-Zalfi-l^, 

2. Define Arithmetical Progression, Geometrical Progression. 

Find the limit of the sum of the infinite series: — 
1 - 2jc + 2^' - 2;r? + "Ix^^&c, 

4. The sum of $700 was divided amongst 4 persons whose 
shares were in geometrical progression, and the difference between 
the greatest and the least was to the difference between the means 
as 37 to 12. What were their respective shares ? 
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4. Extract the cube root of : — 



5. Solve the equation: — 

1 1 1 



- + 



0. 



a a-¥x a + 2;r 

6. The sum of two numbers is 8 and the sum of their cubes is 
152. What are the numbers ? 

7. Solve: :c*-2a:8 + a;=132. 
5. Solve: a^+y = 152 

9. A farmer bought some sheep for £12^ and found that if he 
had received 6 more for the same money, he would have paid £\ less 
for each. How many sheep did he buy ? 

ID. If the coefficients of the (r+l)/A, and (r+3)M terms of 
(1+*)^ are equal, n being a positive integer, find r. 

TRIGONOMETRY. 

Maximum 100 ; Minimum 60. 

1 . The least angle of a triangle is f of the greatest and the re- 
maining one is 4** less than the greatest; find each of the angles. 

2. Determine without tables the numerical values of ««, cos- 
tan and cot of 15', 30*, 45'* and 60\ 

3. A tower 150 feet high throws a shadow 75 ft. long; find the 
sun's altitude. 

* 

4. The height of a house subtends a right angle at an opposite 
window, the top being 60* above a horizontal straight line. Find the 
height of the house, taking the breadth of the street to be 30 ft. 

5. Derive the equations : — 

Tan^(^ + ^) 






Tani(^-^) 

6. Determine the greatest angle in the triangle whose sides are 

5, 6 and 7. 
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7. State Napier's rules and apply them in the solution of the fol- 
lowing right angled triangle: ^C=49* 24' 16"; ^C-59* 38' 27^ Right 
angled at jCT. 

8. Derive the following fundamental equations:— 

Sin a Sin i?«Sin * Sin A. 

Cos a-Cos b Cos ^+Sin b Sin c Cos A, 

Sin a Cos -ff-Sin c Cos *-Cos c Sin b Cos A. 

9. Write down Napier's analogies and solve the following pro- 
blem: ^-90* 34'* = 51 '24' ^-38" 30'. 



PRACTICAI. ASTRONOMY. . 

Maximum, 150 ; Minimum, 90. 

1. Defide declination, right ascension, celestial latitude and longi- 
tude, ecliptic, equinoxial and solstitial points. 

2. Define equation of time and the manner of its variation and 
explain why it reaches its maximum about the first November. Illu- 
strate by diagram. 

3. The apparent altitude at upper transit of a star was 48* 15' 
and at lower transit 43' 40'. What was the latitude of the place? 

4. Given the latitude of Toronto 43* 40' and longitude 79' 24' 
the latitude of Winnipeg 49" 53' and longitude 97* 07'. Find the dis- 
tance between the two cities, assuming the radius of curvature to be 
3956.5 statute miles. 

5. In number 4, find the bearing of Winnipeg from Toronto and 
the bearing of Toronto from Winnipeg. 

6. Date 19th June 1905, Lat 52' 12' 09^ Long. 102' 12' W. 

TDec 88' 47' 44" 
An observation was taken on Polaris ^ t> A jv, 24ni 30s 

to find the bearing of a township outline running north. 



Pace 


H. C. R. on I«ine 


H. C. R. on Polaris 


Time by sidereal watch 
Past, Im. 858. 


Right 
Left 


360' 00 
359' 59' 


360'-06' 5 
'* 06 
'* 07 
** 08 


13h. 40m. 49s. 
13 43 45s. 
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7. 25th Jan., 1906, Sun^sDec. =19'* 03' 42" \ 

26th '' '' '' =18 48 55 
On same dates Sun's R.A. =30 16 18.9 

= 80 20 15.5 
- Sun on / Long. 7r 30' W. 

Meridian = 12h. 12m. 25s. 

13 18 39 



} 



Given for Lat. 4^ 



On 25th Jan. the following solar observations were taken a 
Niagara Falls (Lat. 43= 06' Long. 79' 06') to find the Azimuth of 
spire used as a reference object (R.O.) 



Face 


Time by Watch 


• 

H. C. R. on Sun 


;h. C. R. on R.O. 


Sun's Altitude 


Right 
Left 


3h. 14m. 30s. 
3 17 50 


10' 00.7 

11 07.6 


359" 59' 
359 59 


16° 56' 
17 05 



Find bearing of spire from place of observation and difference 
between apparent time and time by watch. 

6. At same place and date the following additional observation 
was taken as a check : 



Pace 



Right 
Left 



Time by Watch 



3h. 22m. 45s. 
3 26 40 



H. C. R. on Sun 



12* 08'. 5 
12 34.5 



H. C. R. on R;0. 



360 00 
369 69.6 



Sun's Altitude 



16" 29.7' 
15 26 



Find bearing of spire and time as in question No. 7. 

9. From mean of hour angle found from questions 7 and 8, find 
the watch correction to standard time. 



GEOMETRY. 



Maximum 100 ; Minimum 50. 

1. Define — A straight line; a superficies; a rectilineal figure; 
a triangle ; a rhomboid ; a polygon ; an oblong ; a rhombus ; parallel 
straight lines; a gnomon. 
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\ 2. The greater angle of every triangle has the greater \side 
opposite to it. 

3. If the square described upon one of the sides of a triaki^gle 
be equal to the squares described upon the other two sides, the 
angle contained by these two sides is a right angle. 

4. Trisect a given straight line. J . 

5. If straight lines be drawn from each angle o| a triangle tri- 
secting the opposite sides, four times the suni of the squares on these 
lines is equal to three times the sum of the squares on the sides of 
the triangle. 

6. Draw a straight line from a given point without the circum- 
ference which shall touch a given circle. ' 

7. Draw a chord in a circle so that it may be double its perpen- 
dicular distance from the centre. 

, 8. Inscribe an equilateral and equiangular pentagon in a given 
cirde. 

• 9. If an equilateral triangle be inscribed in a circle, the square 
of a side of the triangle is equal to three times the square of; the 
radius of the circle. 

10. Similar triangles are to one another in the duplicate i*atio 
of their homologous sides. 



MENSURATION. 

» ■ 

Maximum 150 ; Minimum 75. 

- 1. Given the bearings and distances of the sides of a tract of 
land as follows: — (1) S. 40 degrees 30 minutes E. 31 chains 80 
links; (2) N. 54 degrees E. 2 chains 08 links; (3) N. 29 J degrees 
E. 2 chains 21 links; (4) N. 28 degrees E. .35 chaina 35 links; (5) 
N. 57 degrees W. 21 chains 10 links-; (6) S. 47 degrees W. 31 chains 
30 links to place of beginning. Find area in acres, roods and 
perches. . . , 

2. Find the area in acrieg^, roods and perches of a quadilateral 
field the diagonals of which are 15 chains and 20 chains, and their 
inclination to each other 48 degrees. 

3. Required. the surf pc^, area in square feet of a spherical tri- 
angle described on a fepherje of 20 feet diameter, the angles being 
120 degrees each. '. 

4. Required the whole convex surface of a cone whose slant 
height is 50 feet and diam"eter1)ase 8^ feet. " 

5. How many acres are contained in a square meadow, the 
diagonal of which is 20 rods longer than either of the side's ? 

* 6. A field is^ 10.000 times as large as the plan which has been 
maiie of it. Find what length in the plan will represent a length 
of j24 yards in the field. 
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DESCRIMMONS BY METES AND BOUNDS. 
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AO,oo 



i 









WN.>^Sec. 



\ 



^ ^S^» 



s.w. 

I 



'A-Sbc^ 



fWi 



42.00 



4 



Ao.oo 



N.E.>* Sec. 



fb^r 



6 



R>ftr 



Sec. 10 ^ 




S.E.H Sec. 






F^»T 



40.00 



In the Township of Salter, North shore of Lake Huron, surveyed into 
Sections and quarter sections. Mark down on the above diagram, 
the distances or lengths of the boundaries of the fst S.W. }{ of the 
S.W. bi of Section 10, assuming the distances given correct and 
the outlines straight. Also give area of S.W. )>i of section 10 and 
of S.W. ^ of S. W. H 
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The above diagram shows part of the Township of Adjala in the Coun 
of Simcoe, surveyed as a double front Township, the lotsdescrib 
in half lots, the south boundary being the governing line, for tl 
division lines between the lots throughout the several concession 

Assuming the distances and courses on diagram theoretically correc 
describe by metes and bounds, the following parcels of land : 
ist, the North half of Lot i, Con. i. 

2nd, the area of Lot i, Con. 2, exclusive of the land under tl 
water of Long Lake, whiqh contains 12 acres, is 19^ acre 



Describe by metes and bounds, the W. 
giving area. 



of W. J4 of said Lc 
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CURVES. 

Maximum 50; Minimum 20. 

1. Explain the following terms: — Angle of Intersection; De- 
flection Angle ; Tangent Points ; Simple Curve ; Compound Curves ; 
Reversed Curve; Eadius of Curve. 

What is meant by the expression, '*a five-degree curve f 

2. Given angle of intersection = 31° 16' and tangent =- 95° ; 
find the radius. 

3. (a) How do you find the length of a curve, angles of inter- 

section and deflection being given? 

(b) Given 1 = 8° 32' and D = 1°, find the length of curve. 

4. Given angle of intersection = 80° ; degree of curve = 3® 20' ; 
point of intersection at station 2048 + 30 ; where are the B and 
E C. 

Plot the curve and tangents on a scale of 200 feet to one inch 
showing chainage at B C, E C and length of curve. 

What angle would you turn off the tangent at the B C to 
fix the first even station beyond the B C, on the curvet 

5. Give the perpendicular distance between two parallel tan- 
gents = 12, and the distance between two tangent points = 200 ; 
determine radius of reversing curves connecting them. 

SURVEir ACT. 

I 

Maximum 150 ; Minimum 90. 

1. Mention the different systems of survey in Ontario. 

2. How have townships been laid out in the Nipissing District 
Dorth of the Mattawa River, and how are lines to be run therein! 

3. What do you understand by a double front concession and 
how would you survey a lot therein? 

4. What system of survey prevails in the Parry Sound Dis- 
trict and how are lines to be run therein? 

5. What is a "proof line" and where would you expect one? 

6. How are boundaries to be defined south of Lake Ontario 
^Vrhere the side lines of lots were drawn in the original survey? 
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(Oral Examination Required.) 

MINES AND OTHER ACTS. 

Maximum 100 ; Minimum 50. 

1. Describe '* Mining Locations'' and ''Mining Claims." 

2. State the law with regard to the registration of plans where 
any land is surveyed and subdivided for the purpose of being sold 
or conveyed in lots, by reference to a plan which has not been 
already registered. Give form of Surveyor's certificate of plan. 

3. In townships with double front concessions where road al- 
lowances along side lines do not meet at the centre of the conces- 
sion, state how a roadway may be established joining the ends of 
such road allowance. Show by a diagram what is meant. 

4. State the usual course to be pursued to obtain the drainage 
of an area of land. 

(a) Under the Municipal Drainage Act. 

(b) Under the Ditches and Watercourses Act. 

Set forth as fully as you can the duties of the engineer in each 
case. 

LEVELLING. 

Maximum 50; Minimum 35. 

1. What is meant by each of the following: — ^A level line; a 
horizontal line ; direct levelling ; indirect levelling ; baronietric lev- 
elling; trial levels; levelling location. 

2. Describe either the Wye or Dumpy Level, and how to adjust 
the one described. 

3. Describe Speaking Rods, Target Rods. What are the advant- 
ages of each? 

4. Describe the operation in the field of — 

(a) Running a line of levels. 

(b) Locating a level line. 

5. Given the diameter of the earth as 7916 miles, 

(a) Show that the correction for the earth's curvature is 

about eight inches in a mile. 

(b) What would it be for three miles? 
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PRINCIPLES OP EVIDENCE, AFFIDAVITS, IsTTC. 

Maximum 80 ; Minimum 40. 

1. Define the following torms and state the circumstances un- 
der which they may or may not be used: — Direct evidence; indirect; 
circumstantial; hearsay; traditional; documentary; documentary, 
but in cases where the documents have been lost, as having been 
burnt, etc. 

2. State the procedure as to securing evidence from an unwill- 
ing witness. 

3. Stat« the circumstaneos under which a man's evidence as to 
the comers of his own property may be considered, as to, for and 
against interest, etc. 

4. State the procedure to establish an old corner where the post 
has been lost, and in which you re<piire three aflfida\dts by different 
persons, which are tp be prepared, and show how you would verify 
the same. 

5. State the law and procedure as to Ontario Land Surveyors 
taking affidavits. 

GEOIX)GY AND MINERALOGY. 

Maximum 75 ; Minimum 40. 

1. Explain, by diagram or otherwise, the following terms: — 
Conformable, Unc()nfornia])le, Fault, Fold, Strike, Dip, Vein, Anti- 
clinal, Synclinal, Outcrop, Country Rock and Gangue. (Val. 3.) 

2. Name three of the principal geological agencies engaged in 
the shaping of the earth's surface, and describe the principal points 
of each. (Val. 3.) 

3. In which rocks are the most valuable ores found in Ontario! 

(Val. 3.) 

4. Into what three great classes are rocks divided? Give 
a short description of each class. (Val. 3.) 

5. Describe the formation of coal beds. Where are the prin- 
cipal coal fields in the Dominion of Canada situated? Name the 
classes of coal found in those fields. What are the names of the 
different varieties of coal ? (Val. 4.) 
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6. Name and describe two of the great limestone formations in 
Ontario. Give the relative position of each as to other formations. 
(Val. 4.) 

7. How are the various mountain ranges supposed to have been 
formed on the earth? (Val. 3.) 

8. Describe two causes in the formation of valleys. (Val. 3.) 

9. Explain the economic values of the rocks in the following 
formations: Hudson River, saline and carboniferous. (Val. 4.) 



BOTANY. 

Maximum 50 ; Minimum 25. 

1. State the botanical terms used in plant description relating 
to the roots of plants. 

2. State the botanical terms used in plant description relating 
to the stems of plants. 

3. State the botanical terms used in plant description relating 
to the leaves of plants. 

4. State the botanical terms used in plant description relating 
to the flowers of plants. 

5. State the sources of plant food and circumstances affecting 
the growth. 

6. How does the atmosphere act in the growth of plants ? 
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OBITUARY 



VILLIERS SANKEY 

Was born at Brookborough, County Fermanagh, Ireland, 3rd 
October, 1853, and was the eldest son of Matthew H. Sankey, J.P., 
who was agent for Sir Victor Brooke. 

His early education was received at home, and at the age of 
twelve years he went to Aspilley School, Bedfordshire, England, 
where he remained for two years, going thence to Portora Royal 
School, Enniskillen, Ireland, for a further term of three years, and 
for the two following years attended Kingstown School for special 
studies. 

He passed the technical examination for the Royal Indian 
Engineering College at Sandhurst with the purpose of taking Gov- 
ernment service in India. Failing at the time to meet the require- 
ments of the medical examination, he decided to remove to Canada, 
which he did about the year 1875, and studied land surveying as 
a pupil of V. B. Wadsworth, receiving his commission as a Pro- 
vincial Land Surveyor 11th January, 1878. He became a member 
of the firm of Wadsworth & Unwin in 1879, and, on its dissolution, 
a member of the firm of Unwin & Sankey, but shortly afterwards 
the firm of Unwin, Browne & Sankey was formed. 

In 1889 the office of City Surveyor was established in Toronto 
and Major Sankey was selected as the first incumbent. During his 
tenure of that position, a period of more than fifteen years, his 
valuable services to the city, particularly in regard to arbitrations 
and litigation, were well known and recognized by those officials 
who had the best opportunity of appreciating them. 

The profession of Land Surveying was indebted to Major 
Sankey for much advancement in status owing to his efforts. at the 
time of the organization of the Association in 1886, the incorpora- 
tion of the same in 1892, and in the subsequent years, during which 
he held the office of Chairman of the Council of Management and 
Board of Examiners. 

His natural inclination towards military affairs led him to 
enroll as a private in the Queen's Own Regiment shortly after his 
arrival in Canada, and to take out a commission as lieutenant 
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about three years later. From that rank he rose to second in com- 
mand, with the rank of Major, when, personal matters preventing 
him from assuming the command, he entered the list of Reserve of 
OflScers. ^ 

On the establishment of the Corps of Guides in connection with 
the Intelligence Branch by Lord Dundonald in 1903, Major Sankey 
was selected to organize the corps in Military District Number 2 ; 
and so successful was he in promoting the interests of the service 
that arrangements were in progress for his promotion to the rank 
of Lieutenant-Colonel in Command of Intelligence Office for West- 
em Ontario. In his military capacity he stood high in the estima- 
tion of the authorities for his general grasp of detail, and he was a 
welcome addition to the staff, whether for the purpose of organizing, 
arranging manoeuvres, transport work, camp details, parade or 
rifle shooting at the ranges at Long Branch. 

In January, 1905, he was offered the charge of a party iii the 
survey of the National Transcontinental Railway, and spent seven 
successful months in the prosecution of that work in the District 
of Rainy River, but his approaching promotion to the position of 
District Engineer had a tragic termination. 

On 10th July of that year, he, with a party of three assistants, 
set out from Kenora for their camp, about twenty-five miles dis- 
tant, ly canoe. In attempting to cross Manitou Lake during a high 
wind, the canoe was swamped and two of the men sank at once. 
With Mr. Temple, the survivor. Major Sankey clung to the canoe 
for a considerable time, in the hope of drifting ashore, but the odds 
were too great, and he also disappeared. Left alone, Mr. Temple 
managed to reach shore and alarm the camp. Six days later the 
labors of a search party were rewarded by the finding of Major 
Sankey 's body in seventy-five feet of water at a distance of only 
fifty yards from the shore. 

He was buried at Toronto with full military honors. A widow, 
two sons and five daughters survive. 
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LIST OF MEMBERS 

1906 

The names of those members granted exemption by By-laws ratified 

by the Association are marked •. 



NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOAKD. 

Abrey, George Spencer, Toronto Junction .. 6th April, 1906 
Allan, John Richard, Renfrew 6th Nov., 1894 

Grad. S.P.S. 

Aylsworth, Charles Fraser, Jr., Madoc 8th Jan., 1886 

D.L.S. 

Aylesworth, John Sidney, Selby P.O. 

Box 23 9th Jan., 1871 

D.L.S. 

Aylsworth, William Robert, Belleville, 

P.O. Box 2 8th Nov., 1861 

DX.S. 

Baird, Alexander, Leamington 7th July, 1877 

Ij. L.S.I C£j. 

Barrow, Ernest George, Hamilton 4th Oct., 1877 

D.L.S., Mem. Can. Soc. C.E., City Engineer. 

Bazett, Edward, Burk's Falls 8th July, 1881 

D.L.S. 

Beatty, David, Parry Sound 12th July, 1869 

D.L.S. 

Beatty, Herbert John, Eganville 8th Nov., 1893 

Grad. S.P.S. 

Beatty, Walter, Delta 19th July, 1858 

D.L.S. M.P.P. 

Bell, Andrew, Almonte 14th Oct., 1901 

B.A., Mem. Am. Soc. C.E., Mem. Can. Soc. C.E., Mem. 

Ont. A.A., D.L.S.C.E. 

Bell, James Anthony, St. Thomas .11th Oct., 1875 

D.L.S., Co. Engineer, Elgin; City Engineer, St. Thomas. 

Bigger, Charles Albert, Ottawa, 68 Daly ave. .6th Jan., 1882 

D.L.S. 

Bigger, Samuel Howell, Ottawa, 68 Daly ave . 30th Jan., 1904 

Grad. S.P.S., D.L.S. 

Bingham, Edwin Ralph, Toronto, 

405 Temple Building 17th Feb., 1906 

D.L.S. 
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NAMS AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Blake, Frank Lever, Toronto, Meteorological 

Office 13th April, 1875 

D.L..S. 

Blair, William John, New Liskeard 13th Feb., 1904 

Grad. S.P.S. 

Bolton, Ellsworth Doan, Listowel 7th Nov., 1899 

B.A.SC. (McGill). 

Bolton,, Lewis, Listowel 9th July, 1864 

D.L.S. 

Booth, Charles Edward Stewart, Toronto, 

39 Bloor St. e 6th April, 1882 

Boswell, Eli as John, C.P.R. Construction Dept. 

Offices, Winnipeg, 135 Carlton st 7th Nov., 1896 

Grad. S.P.S., D.L.S. 

Bowman, Clemens Dersteine, West Montrose . 10th July, 1879 
Bowman, Herbert Joseph, Berlin 7th Jan., 1887 

D.L.S., Grad. S.P.S., Treasurer County Waterloo, Assoc. Mem. Can. 

Soc C F* 

Bray, Edgar, Oakville 6th Oct., 1866 

D.L.S. 

Bray, Lennox Thompson, Amherstburg 17th JPeb., 1902 

D.L.S. 

Bray, Harry Freeman, Oakville 10th July, 1882 

D.L.S. 

Bray, Samuel, Ottawa, Dept. of 

Indian Affairs 6th Jan., 1877 

L).L.S.> C£]. 

Brian, Michael Edward, Windsor 17th Feb., 1906 

Brown, David Benjamin, Cornwall 6th April, 1889 

D.L.S. 

Brown, George Laing, Morrisburg 19th Feb., 1898 

Grad. S.P.S. 

♦Brown, John Smith (address not known) 8th July, 1852 

D.L.S. 

Browne, Harry John, Toronto, 157 Bay st 6th July, 1872 

C.E. 

Browne, William Albert, Toronto, 

18 Toronto st 10th April, 1876 

Burd, James Henry, Parry Sound 2nd Oct., 1905 

Grad. S.P.S. 

Burgess, Edward LeRoy, Ottawa 6th May, 1905 

Burt, Frederick Percy, New York, N. Y 8th July, 1885 

President "The American Architect," Times Bldg., New York. 

Burwash, Nathaniel Alfred, Toronto 6th May, 1905 

Grad. S.P.S. 

Butler, Matthew Joseph, Deputy Minister 

of Railways and Canals, Ottawa 11th Jan., 1878 

M.I.C.E., Mem. Am. Soc. C.E., Mem. Can. Soc. C.E., C.E. 

Byrne, Thomas, Sault Ste. Marie 15th July, 1862 

D.L.S. 



LIST OF MEMBERS. 20Q 

NAMB AND P.O. ADDKBSS. DATE OF ADMISSION BY BOABD. 

Caddy, John St. Vincent, Ottawa, 559 King st . . 6th Oct., 1866 

D.US. 

Cameron, Alfred John, Peterborough 9th April, 1889 

Campbell, Archibald William, Toronto, 

Parliament Buildings 10th April, 1885 

C.E., Deputy Minister of Publlo Works. 

Carpenter, Henry Stanley, CoUingwood. . 25th Feb., 1899 

• D.Li.S., B.A.Sc. (Toronto Univ.) 

Carre, Henry, 276 Albert St., Belleville, 

Box 203 8th Nov., 1861 

M.O. & Georgrian Bay Canal, B.A. and C.E. (Trln. Coll., Dublin), D.L.S 

•Carroll, Cyrus, Prince Albert, ^ask 10th Jan., 1860 

Mem. Can. Soc. C.E., D.L.S. 

Casgrain, Joseph Philippe Baby, Montreal 5th Jan., 1887 

D.Li.S., P.L.S. (Que.) C.E., Assoc. Mem. Can. Soc. C.E., Chief Eng. 

M. & P. J. Ry., Senator. • 

Cavana, Allan George, Orillia ' 8th July, 1876 

D.L.S. 

Chalmers, John, Engineer's Office, 

C.N.R., Winnipeg 14th April, 1896 

Qrad. S.P.S. 

Chipman, Willis, Toronto, 103 Bay st. . . 4th Oct., 1881 

D.L.S., B.A.SC. (McGill), Mem. Am. Soc. C.E., Mem. Can. Soc. C.E2. 

Christie, Uriah Wesley, Orangeville Feb., 1906 

Clarke, Fred. Fieldhouse, Winchester, Ont.Sl^t March, 1905 

Grad. S.P.S. 

Clarke, L.O., London, 291 Simcoe st 14th Feb., 1903 

Code, Abraham Silas, Alvinston 14th April, 1896 

Code, Samuel Barber, Smith 's Falls 1st May, 1905 

Cozens, Joseph, Sault Ste. Marie 7th July, 1875 

D.L.S. 

Crerar, Samuel Rutherford, Toronto 1906 

Dalton, John Joseph Weston, Ont 1897 

D.T.S. 

•Davidson, Alexander, Arkona 11th Oct., 1858 

D.L.S. 

Davis, Allan Ross, 230 Portage Ave., Winnipeg, 

Man 8th Jan., 1886 

B.A. Sc. (McGill). 

Davis, John, Alton 5th April, 1878 

Davis, William Mahlon, Berlin 11th April, 1885 

Grad. R.M. Coll. (Kingston), Town Engineer. 

Deacon, Thomas Russ; Winnipeg 12th Nov., 1892 

Grad. S.P.S. 

Deans, William James, Brandon, Man 11th July, 1884 

D.L.S. 

DeMorest, Richard Watson, Sudbury 9th April, 1889 

M.E. 

Dickson, James, Fenelon Falls 6th April, 1867 

D.L.S. 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Dixon, Howard, Can. Nor. Ry., Winnipeg 14th Feb., 1903 

Grad. S.P.S. 

Dobbie, Thomas William, Tillsonburg .11th July, 1856 

D.L.S. 

Dobie, James Samuel, Port Arthur 21st Feb., 1898 

B.A.Sc. (Toronto Univ.), D.L.S., Director of Surveys, Sask. 

Doupe, Joseph, Winnipeg, Man., 

169 Edmonton st 13th Jan., 1863 

C.B. (McGill), D.L.S., P.L.S. (Man.), P.L.S. (B.C.). 

Dunn, Thomas Hamilton, Winchester. . ., 14th May, 1906 

Grad. S.P.S. 

Esten, Henry Lionel, Toronto, 157 Bay st 7th Jan., 1887 

Evans, John Dunlop, Trenton 8th July, 1864 

• D.L.S., Mem. Can. Soc. C.E., Chief Eng. Cent. Ont. Ry. 

Fair, John, Brantf ord 13th April, 1875 

Fairbairn, Richard Purdom, Toronto, . 

452 Markham st. 7th Oct., 1876 

' Surveyor for Dept. of Pub. Works, Ontario. 

Fairchild, Charles Court, Simcoe 9th April, 1894 

Grad. S.P.S., D,L.S. 

Fairchild, WiUiam Howard, Simcoe 17th Feb., 1900 

Farncomb, Alfred Ernest, Red Deer, Alberta. 9th April, 1895 

D.L.S. 

Farncomb, Frederick William, London, 

213 Dundas st 6th Nov., 1889 - 

Fawcett, Thomas, Niagara Falls 6th Jan.,. 1881 

Dom. Topographical Surveyor. 

Fitton, Charles Edward, Orillia, Box 142.. 10th April, 1879 

D.L.S. 

Fitzgerald, James William, Peterborough. . .13th Feb., 1904 

Flater, Frederick William, Petrolea 9th AprU, 1888 

Ford, William Butterton (address not known) .21st Feb., 189^ 
Francis, John James, Sarnia P.O., *\ j , 

Box 304 16th Oct., 1861 N/.-j 

D.L.S. 

Fuce, Edward Oliver, Gait 17th Feb., 1906 i 

FuUerton, Charles Herbert, Winchester 7th May, 1906 

Grad. S.P.S. 

Galbraith, William, Bracebridge 4th April, 1883 

D.L.S. 

Gamble, Killaly, Toronto, 31 Sussex Court. ..6th April, 1888 

D.L.S.. P.L.S. (Man.), Sec. Assoc. O.L.S.. Captain R.A. (Ret*). 
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NAMB AND P.O. AD0BI8S. DATE OF ADMISSION BY BOABD. 

Gardiner, Edward, St. Catharines 6th Jan., 1866 

D.US. 

Gaviller, Maurice, CoUingwood, Box 164 6th Jan., 1866 

C.E. (McQiU). D.L.S. 

•Gibson, James Alexander, Oshawa 7th April, 1855 

D.US. 

Gibson, Peter Silas, Willowdale 19th July, 1858 

C.E.M.S. (Mich. Univ.), D.L.S., Mem. Can. Soc. C.K, Eng. Tp. of York. 

Gibson, Wilbert Silas, WiUowdale 21st Feb., 1898 

Gillon, Douglas John, Port Frances 9th Nov., 1895 

Grad. R.I.B. Coll. 

Graydon, Aquila Ormsby, London ^ . 8th July, 1880 

City Engineer. 

Griffin, Albert Dyke, B.A., Woodstock 11th Nov., 1890 

Half ord, Abraham Joseph Bartholomew, Essex Centre . . 
Hanes, George Samuel, Windsor 6th May, 1905 

Grad. S.P.S. 

Hart, Milner, Toronto, 103 Bay st 11th July, 1863 

D.L.S. 

Heaman, John Andrew, G.T.R., Union 

Station, Toronto 16th Nov., 1896 

Henry, Frederick, London, Albion Bldg 7th April, 1887 

•Hermon, Royal Wilkinson, Bednersville 13th July, 1857 

D.L.S. 

Hobson, Joseph, Montreal, G.T.R. Office 3rd Oct., 1855 

D.L.S., Chief Eng. Grand Trunk Railway System. 

Holcroft, Herbert Spencer, Toronto, 

182 Bloor St. w [ yj^^ ^eh,, 1902 

D.L.S., B.A.Sc. (Toronto Univ.). 

Hopkins, Marshall Willard, Edmonton, Alta.l3th Nov., 1893 

D.L.S.. B.A. Sc. (McGiU), Assoc. Mem. Can. Soc. C.B. 

Hutcheon, James, Guelph loth Nov., 1891 

Grad. S.P.S. 

Irwin, James Moore, Rat Portacre 13th Jan., 1863 



D.US. 



. Jackson, John Herbert, Nia-ara Falls l^h Fob. 1901 

y James, Darrell Denman, Toronto 

^ 227 George st ' ::i^a Nov., 1:^>1 

D.L.S. i^.A.. ]VA S.- ^iV^w^.tv- X'r. -» ' 

James, Silas, Toronto, 227 TvH^rr.o st , , . ^.^^'-^^ *"<^^ '^^'^ 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOAED. 

Johnston, Herbert, Berlin 21st Feb., 1905 

Grad. S.P.S. 

Jones, Charles Albert, Petrolea 8th April, 1881 

^ P.L.S. 

Jones, John Henry, Sarnia, Box 194 10th Oct., 1886 

D.L.S. 

Jones, Thomas Henry, Brantford ' 10th Oct., 1878 

B.A.SC. (McGlll), D.L.S., City Engrineer. 

•Kieefer, Thomas Coltrin, Ottawa 14th Aug., 1840 

D.I1.S., C.E. 

Kennedy, James Henry, Pentieton, B.C 7th April, 1887 

C.E. (Toronto Univ.) 

Kirkpatrick, George Brownly, Toronto, 

Dept. of Crown Lands 13th April, 1863 

D.L1.S., Director of Surveys. 

Klotz, Otto Julius, 437 Albert st., Ottawa 6th Jan., 1876 

C.E. (Mich. Univ.), Dom. Topogn^'aphical Surveyor, President of 
Association of Ontario Land Surveyors; 

Laird, James Stewart, Essex 6th April, 1867 

D.L.S. 

Laird, Robert, Sudbury 11th Nov., 1887 

Grad. S.P.S. 

Lawe, Henry, Ottawa 6th Oct., 1860 

Lewis, John Bower, Ottawa, Brunswick 

House ' 4th Oct., 1883 

D.L.S., P.L.S. (Quebec), C.E. 

Lougheed, Aaron, Port Arthur 12th Nov., 1888 

D.L.S. 

Low, Edward Hamilton, Sudbury 17th Feb., 1902 

Grad. R.M.C. (Kingston). 

*Low, Nathaniel Edward, Wiarton 11th July, 1856 

D.L1.S. 

Lumsden, Hugh David, Ottawa 4th Jan., 1866 

C.E., D.L.S., M.I.C.E., Mem. Can. Soc. C.E., CHiief Bng. Trans. Cont. Ry. 

MacKay, James John, Hamilton 25th Feb.^^ 1899 

MacKenzie, William, Sarnia 11th April, 1896 

Grad. R.M.C. (Kingston). 

MacKenzie, William Lyon (not known) 7th April, 1887 

C.B. i 

McAuslan, Herbert James, Heathcote 19th Feb., 1906 V 

McCubbin, George Albert, St. Thomas, \ 

City Engineer's Office 9th Nov., 1895 * 

Assistant City Engineer. \ 
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NAME AND P.O. ADDRESS. DATE Of ADMISSION BY BOABBw 

McDonell, Augustine, Chatham, 

4 and 5 Bberts Block 11th July, 1863 

D.L.S. 

McDowall, Robert, Owen Sound 11th Nov., 1890 

Orad. S.P.S., Town Engineer. 

McBvoy, Henry Robinson, St. Mary's 10th July, 1875 

D.Li.S. 

McPadden, Moses, Neepawa, Man 13th April, 1858 

D.L.S., P.L.S. (Man.). 

McParlen, George Walter, Toronto, City Hall, 

City Engineer's Office 11th Nov. 1858 

Grad. S.P.S. 

McGeorge, William Graham, Chatham, 

Box 225 8th Jan., 1866 

D.L.S. 

McQrandle, Hugh, Huntsville 5th Jan., 1883 

D.L.S. 

McKay, Owen, Windsor, P.O. Box 167 7th Jan., 1887 

Grad. S.P.S., Chief Eng. D. & L. E. Ry. 

McKenna, John Joseph, Dublin 9th July, 1860 

D.Li.S. 

McLatchie, John, Nelson, B.C., P.O. Box 128. . .9th Jan., 1864 

D.L.S., P.L.S. (Que., Man. and B.C.). 

McLean, James Keachie, Ottawa, Dept. 

India^ Affairs 8th April, 1876 

D.Li.8. 

McLean, William Arthur, Toronto, , 

Parliament Buildings 21st Feb., 1898 

Secretary of Roads. 

McLennan, Murdoch John, Williamstown. . .13th Nov., 1893 

B.A.SC. (McGill), D.L.S. 

•McMuilen, William Ernest, St. John, N.B . . 11th Nov., 1892 

Asst. Eng. C. P. Ry. 

McNab, John Duncan (not known) 9th Oct., 1879 

McNaughton, Alexander Lome, Cornwall May, 1905 

McNaughton, Finlay Donald, Cornwall 25th Feb., 1899 

McPherson, Archibald John, Brockville 10th April, 1897 

B.A.Sc. (Toronto Univ.), D.L.S. 

McPherson, Charles Wilfrid, Dawson, N.W.T. 

Director of Surveys, Yukon 21st Feb., 1899 

D.L.S., Director of Surveys, Yukon. 

McPhillips, George, Winnipeg, Man 9th July, 1885 

D.L.S., P.L.S. (Man.). 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Manigault, William Mazyck, Stratliroy, 

P.O. Box 300 8th July, 1876 

D.L.S. 

Meadows, William Walter, Windsor 21st Feb., 1898 

Grad. S.P.S. 

Miles, Charles Falconer, 268 Triangle st., 

Buffalo, N.Y 13th Jan.. 1862 

D.L.S. 

Miller, Frederick Fraser, Napanee 8th Jan., 1885 

D.L.S. 

Montgomery, Royal Harp, Ottawa, 261 

Laurier Ave 6th May, 1905 

D.L.S. 

Moore, John MacKenzie, London, 

Albion Building 9th Oct., 1879 

Moore, John Harrison, Smith's Falls 11th Nov., 1889 

Grad. S.P.S. 

Morris, Alfred Edmund, Montreal, Que. . . 10th April, 1879 
Morris, James Lewis, Pembroke 7th July, 1886 

D.L.S., C.E. (Toronto Univ.). 

Mountain, George Alphonse, Ottawa 9th Jan., 1884 

Mem. Can. See. C.E., D.L.S., P.L.S. (Que.), Engineer ror 

Railway Commission. 

Murdoch, William, Bowmanville 10th Jan., 1860 

D.L.S., C.E. 

Murphy, Charles Joseph, Toronto, 

157 Bay st 6th Oct., 1886 

Nash, Thomas Webb, Kingston 7th April, 1854 

D.L.S. 

Newman, John James, Windsor 21st Feb., 1898 

Newman, William, Windsor, 

57 Sandwich st. w 12th Nov., 1892 

Grad. S.P.S. 

Niven, Alexander, Halibnrton 8th July, 1859 

D.L.S. 

Ogilvie, William 12th July, 1869 

D.L.S. 

O'Hara, Walter Francis, 236 Waverly St., 

Ottawa 14th April, 1892 

D.L.S. 

Parsons, Johnston Lindsey Rowlett, Toronto . 6th May, 1905 

D.L.S., Grad. S.P.S. 

Patten, Thaddeus James, Little Current. .... .5th Jan., 1883 

D.L,S. 

Peterson, Peter Alexander, Montreal, P.Q. . .16th July, 1863 

D.L.S., C.E. (Toronto Unlv;). 

Pinhey, Charles Herbert, Ottawa, , 

110 Wellington st 12th Nov., 1888 

D.L.S., Grad. S.P.S., Assoc. Mem. Can. See. C.E. 
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NAMB AND P.O. ADDRESS. DATE OP ADMISSION BT BOARD. 

Proudfoot, Hume Blake, Toronto, 130 Roxbor- 

ongh St. w 6th Jan., 1882 

B.A.SC. (Toronto Univ.). 

Rainboth, Edward Joseph, Ottawa 11th Nov., 188? 

D.L.S. 

Rainboth, George Charles, Aylmer, P.Q 11th July, 1868 

D.I..S., P.L.S. (Que.). 

Reynolds, Samuel Henrj-, Winnipeg 17th July, 1880 

Roberts, Vaughan Maurice, St. Catharines .. 5th April, 188*? 

D.L.S. 

Robertson, James, Glencoe 11th July, 1885 

Grad. S.P.S. 

Roger, John, Mitchell 10th Nov., 1888 

Grad. S.P.S. 

•Rombough, Wm. R., Toronto, 2:A Borden st.l4th Nov., 1848 

D.L.S. 

Rorke, Louis Valentine, Toronto, 

405 Temple Building 14th April, 1890 

D.L.S. 

Ross, George, Welland 10th July, 1879 

B.A.Sc. (McGill), D.L.S. 

Russell, Alexander Lord, Port Arthur 16th April, 1873 

D.L.S., P.L.S. (Que.). 

Rutherford, T. N 18th May, 190() 

*Scane, Thomas, Ridgetown 7th Jan., 1865 

D.L.S. 

♦Schofield, Milton C, Guelph, Out 28th Sept., 1843 

D.L.S. 

Schwutzer, John Edward, C.P.R. Co., 

Winnipeg, Man 16th Nov., 1H06 

B.A.Sc. (McGill). 

Seager, Edmund, Rat Portage 8th July, 1861 

D.L.S. 

Selbv, Henry Walter, 278 Huron St., Toronto. 8th Jan., 1876 

D.L.S. 

Sewell, Henry DeQuincy, Toronto, 

29 St. Mary st 9th July, 1885 

D.L.S., A.M.I.C.B. 

Shaw, John Henry, North Bay 17th Feb., 1900 

Grad. S.P.S. 

Silvester, George Ernest, Sudbur>' 12th Nov., 1892 

Grad. S.P.S. 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BT BOARD. 

Sing, Josiah Gershom, Toronto, Eoom 71, 

Confederation Life Building 9th Jan., 1879 

D.L.S.. C.B., Public Works Dept. 

Smith, Angus, Stratford 14th April, 1896 

Grad. S.P.S., City Engineer. 

Smith, George, Woodville, P.O. Box 77.... 7th April, 1881 

Engineer for Co. Victoria and four Townships. 

Smith, James Herbert, New Liskeard 27th Dee., 1904 

Smith, Henry, Toronto, Dept of Lands, Forests 

and Mine.s 8th Nov., 1861 

\ D.L.S., Mem. Can. Soc. C.B. 

Speight, Thomas Bailey, Toronto, 

405 Temple Building 6th Jan., 1882 

D.Li.S. 

Squire, Richard Herbert, Brantford, 

54 Market St 14th April, 1896 

B.A.SC. (Toronto Univ.). 

Steele, David Layton, Meaf ord May, 1905 

Steele, Edward Charles, Sault Ste. Marie 9th April, 1889 

Assoc. Mem. Can. Soc. C.E. 

•Stewart, George Alexander, Calgary, Alta. . .8th July, 1852 

D.L.S. 

Stewart, John, (address not known) 11th Nov., 1887 

D.L.S. 

Stewart, Walter Edgar, Ayhner 12th April, 1892 

♦Strange, Henry, Rockwood 30th Nov., 1838 

D.L.S. f C.E. 

StuU, William Walter, Sudbury 17th Feb., 1900 

B.A.SC. (Toronto Univ.). 

Tench, William Eastwood, Niagara Palls. 

Townsend, David Thomas, Woodstock 17th Feb., 1906 

Traynor, Isaac, Dundalk 16th April, 1873 

D.L.S. 

TurnbuU, Thomas, Winnipeg, Man., 

C. P. R. Eng. Office 6th July, 1878 

D.L.S., C.E. (Toronto Univ.). 

Tyrrell, James Williams, Hamilton, 

42 James st. n 8th April, 1885 

C.E. (Toronto Univ.), D.L.S., Co. Eng. for Wentworth. 
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NAM! AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

*Unwin, Charles, Toronto, 126 Seaton st 12th April, 1852 

D.L.S.. City Surveyor. 

Ore, Frederick John, Woodstock 7th April, 1887 

' D.L.S. 

Van Nostrand, Arthur J., Toronto, 

405 Temple Building 30th Oct., 1882 

D.L.S. 

Waddell, William Henry, Hamilton May, 1905 

Wadsworth, Vernon Bayley, Toronto, 

103 Bay st 9th April, 1864 

D.L.S. 

Walker, Alfred Paverly, Toronto, Room 508, 

Union Station, C. P. Ry., Eng. Office 6th Jan., 1882 

D.L.S., Mem. Can. Soc. C.B. 

Wallace, James Nevin, Calgary, Alta 21st Feb., 1898 

B.A., B.B. (Trin. Coll., Dublin). 

Ward, Archeson Thomas, ' 

Toronto, 405 Temple Building 10th April, 1897 

Warren, James, Walkerton, P.O. Box 190 7th Oct., 1864 

D.L.S. 

Watson, John McCormack, Orillia, 

P.O. Box 224 13th April, 1892 

Wells, Arthur Frederick, Saudwioh 17th Feb., 1906 

»Wetherald, Thomas, Goderich, 

P.O. Box 273 12th Jan., 1856 

Weekes, Abel Seneca, Glencoe 12th April, 1890 

D.L.S. 

Weekes, Melville Bell, Brantford 17th Feb., 1900 . 

B.A.Sc. (Toronto Univ.), D.L.S. 

West, Robert Francis, Orangeville 7th April, 1881 

Wheelock, Charles Richard, Orangeville 7th Jan., 1886 

Treasurer County of Dufferln. 

Whitson, James Francis, Toronto, 

Dept. of Lands, Forests and Mines 9th Jan., 1886 

Wicksteed, Henry King, Cobourg 7th Jan., 1886 

Wiggins, Thos. Henry, Finch, Ont 10th Nov. 1891 

Grad. S.P.S. 

Wiide, John Absalom, Sault Ste. Marie. . . .9th April, 18 
WiMe, Edward Thomson, Carleton Place.. 11th April, 1891 

D.L..S. 

WiUdns, Fred. Wm., Norwood, Ont 6th Jan., 18T7 

D.T.B. 



/ 
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NAMB AMD P.O. ADDRESS. DATS OF ADliISSK)N BY BOAKD. 

i 

Williams, David, Port Arthur 9th April, 1864 

D.L.S. 

•Winter, Henry, Thornyhurst 11th July, 1853 

*Wood, Henry 0., Billings Bridge 10th Oct., 1855 

•Yarnold, William Edward, Port Perry, 

P.O. Box 44 7th April, 1854 

D.U& 
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REGISTERED AND WITHDRAWN. 



The names of those who have become "Associates" under By-law No. 89 
are marked *; and under By-law No. 45 are marked f. 

NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Anderson, John Driunmond, Trail, B.C 13th April, 1892 

Anderson, William Beaumont, Ottawa, 

178 Cartier st 14th Feb., 1903 

Orad. R.M.C., B.A.Sc. (McGlU), M. Can. Soc. C.E., D.L.S. 

Apsey, John Fletcher, Cumberland, Md 6th Jan., 1886 

Orad. S.P.S. 

Aylsworth, Charles Fraser, Sr., Madoc 2nd April, 1861 

D.L.S. 

Bowman, Arthur Meyer, Mahan, 

Beaver Co., Pa 11th Nov., 1887 

Grad. S.P.S., Staff of U. S. Engineers. 

Bowman, Franklin Meyer, Bellevue, 

Allegheny Co., Pa 11th April, 1892 

Grad. S.P.S., Engineer Structural Iron Works. 

Brady, James, Victoria, B.C., P.O. Box 815. .15th July, 1862 

M.E. 

Burnet, Hugh, Victoria, B.C 5th April, 1887 

D.L.S., P.L.S. (B.C.). 

Cambie, Henry John, Vancouver, B.C 8th July, 1861 

D.L.S., P.L.S. (B.C.). 

Carbert, J. Alfred, Medicine Hat, Assa 7th April; 1876 

Dist. Eng. and Surveyor. 

•Charles worth, Lionel Clare, v 

Edmonton, Alta 14th April, 1896 

Grad. S.P.S., District Surveyor and Engineer for N.W.T., D.L.S. 

Coleman, Richard Herbert, Toronto, Canada 

Co. Offices, Imperial Bank Chambers. .. .6th Oct., 1877 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Drewry, William Stewart, Ottawa, 

Dept. of the Interior 5th April, 18S3 

D.LS. 

Ducker, William A., Winnipeg, Man 6th April, 1882 

D.L.S., P.L.S. (Man.), Swamp Lands Comm'r. 

Edwards, George, Thurso, P.Q 6th Jan., 1866 

D.L.S. 

•Ellis, Henry Disney, Kuehing, Sarawak, 

Borneo 7th April, 1877 

D.L.S., Commissioner of Pub. Works and Surveys. 

Galbraith, John, Toronto, 

School of Prae. Science 13th April, 1875 

M.A., D.L.S., Prof. Engineering S.P.S. 

Gibbons, James, Ottawa, Dept. of the Int. .15th April, 1890 

Grad. S.P.S., Dominion Topogrraphical Surveyor. 

f 

Gibson, George, St. Catharines 10th April, 1860 

D.L.S. 

Gibson, Harold Holmes, Jackson, Kentucky. .8th Sept., 1891 
Green, Thomas Daniel, Dawson City, Yukon. .7th Jan., 1885 

D.L.S. 

•Harris, John Walter, Winnipeg, Man 6th Oct., 1866 

P.L.S. (Man.), D.L.S., Assessment Com. 

•Harvey, Thos. Alex., 

New York, 452 5th ave 13th Nov., 1893 

Henderson, Eder Eli, Henderson P.O., Maine. 7th April, 1887 

Grad. S.P.S. 

Hermon, Ernest Bolton, Vancouver, B.C 7th Oct., 1885 

P.L.S. (B.C.), D.L.S. 

Innes, William Livingstone, Simcoe 14th April, 1892 

C.E. (Toronto Univ.). 

Jephson, Richard Jermy, Winnipeg, Man.. 7th April, 1877 

P.L.S. (B.C.), D.L.S. 

Johnson, Sydney Munnings, Greenwood, B.C. 9th Nov., 1895 

Johnston, Robert Thornton, 2441 7th ave., 

Manhattan Borough, N.Y 9th April, 1899 

•Kippax, Hargreaves, Huron, South Dakota. 7th July, 1877 

C.E. (Toronto Univ.), Assistant to Surveyor- GteneraL 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Kirk, John Albert, Revelstoke, B.C 6th July, 1877 

D.L.S., P.L.S. (B.C.). 

Lane, Andrew, Sparrow's Point, Md 4th April, 1895 

Grad. S.P.S., Draftsmaxi Maryland Steel Co. 

Lendrum, Robert Watt, Stratheona, Alta 8th Jan., 1874 

D.L.S. 

Livingstone, Thomas Chisholm, 

(address not known) 10th Jan., 1859 

D.L.S. 

MacLeod, Henry Augustus F., Ottawa, 

340 Cooper st 11th Oct., 1856 

ID.L.S.> C.£<. 

MacPherson, Duncan, Montreal 9th Jan., 1884 

Grad. R.M.C., M.I.C.E., Mem. Can. Soc. C.B., DIv. Eng. East 

Div. C.P.R., D.L.S. 

McCuUoeh, Andrew, Lake Nelson, B.C 

Grad. S.P.S., Assoc. Mem. Can. Soc. C.E., City Engineer. 

McLennan, Roderick, Toronto 20th Jan., 1846 

Magrath, Charles Alexander, Lethbridge, Alta. 1st Nov., 1881 

B.A.SC. (McGill), D.L.S., P.L.S. (B.C.). 

Marshall, James, Blyth 6th Oct., 1866 

D.L.S. 

Moore, Thos. Alexander, London South^. . . . 12th Nov., 1892 

Munro, John Vicar, New York, N.Y., 

359 West 31st st 9th April, 1895 

tPaterson, James Allison 5th April, 1878 

C.E., Mem. Can. Soc. C.E. 

Pearce, William, Calgary, Alta 12th Oct., 1872 

D.L.S., P.L.S. (B.C.), Asst. B.C. Land Commissioner for C.P.R. 

Ponton, Archibald William, Macleod, Alta. .9th April, 1880 

D.L.S, 

Pope, Robert Tyndall, , Ireland 13th April, 1875 

CL.S.t C.E. 

Purvis, Frank, Mesa City, Arizona 7th April, 1875 



/. 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOAKD. 

Beid, John Lestock, Prince Albert, Sask .... 8th April, 1870 

D.L.S. 

Beiffenstein, James Henry, Ottawa, 

Dept. of the Interior 16th April, 1873 

D.L.S. 

Reilly, William Robinson, London, 

361 Simeoe st 7th AprU, 1881 

D.L.S., P.L.S. (Man.). 

Reiahardt, Carl, Montreal, 

529 City HaUave. 25th Feb., 1899 

B.A.SC. (McGlU). 

Ritchie, Nelson Thomas, Kipiegan, Man 9th Nov., 1888 

D.L.S., P.L.S. (Man.). 

Robinson, Franklin Joseph, Regina, N.W.T..21st Feb., 1898 

Grad. S.P.S., D.L.S., Dep. Min. Pub. Works. 

Rogers, Richard Birdsall, Peterborough 9th Jan., 1879 

B.A.SC. (McGill), D..L.S. 

•Ross, Joseph Edmund, New Westminster, 

B.C 11th Nov., 1890 

D.L..S., P.L.S. (B.C.). 

Sanderson, Daniel Leavens, Coral, Mich 4th Oct., 1882 

Saunders, Bryce Johnston, Edmonton, Alta — 7th Jan., 1885 

B.A.SC. (McGill). D.L.S. 

Shaw, Charles Aeneas, Greenwood, B.C 6th Oct., 1877 

P.L.S. (B.C.). 

Sherman, Ruyter Stinson, Mission City, B.C.12th April, 1890 

P.L.S. (B.C.). 

Simpson, George Albert, Winnipeg, Man 7th Oct., 1864 

C.E., D.L..S., M.P. 

Spry, William, Toronto 19th July, 1858 

I^.L.S.f C.£j. 

Stewart, Elihu, Ottawa, Dept. of Interior .. 8th April, 1872 

D.L.S., Chief Inspector of Forestry. 

•Stewart, Louis Beaufort, Toronto, 

School of Prac. Science 6th April, 1882 

Dominion Topogrraphical Surveyor, Lect. in Surveying. 

•Taylor, William Verner, Montreal, 

34 St. Denis st 7th Nov., 1896 

Grad. S.P.S. 

Tracey, Thomas Henry, Vancouver, B.C 8th April, 1870 

C.B., P.L.S. (B.C.), D.KS. 



LIST OF MEMBERS. 2 23 

NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Vicars, John Richard Odium, Kamloops, B.C. .5th Jan., 1887 

P.L1.S. (B.C.)» D.L.S. 

Wallace, Charles Hugh, 36 Dame st., Dublin, 

Ireland 9th Nov., 1889 

C.B. (Trln. Coll., Dublin), Dom. Top. Surveyor. 

Wheeler, Arthur Oliver, Calgary, Alta 8th July, 1881 

P.L.S. (B.C.), D.US., Topographer, Dept. of Interior. 

Willson, Alfred, Toronto, Can. Co. Offices, 

Imperial Bank Chambers 6tb Oct., 1866 

D.L.S., Commissioner Canada Company. 



SUMMARY. 

Active members subject to dues 220 

Active members exempted from dues 17 

Withdrawn from practice (including 10 Associates) . . 70 

Dead 52 

Total number enrolled since incorporation 359 
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JAMES FOSTER 

OPTICIAN 
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ument. 



Cransitt, tmH, * « 
Swrwyors' gompaott 
infcroMi«erCtie$cop<s 

inmorolofllcal ana « 
electrical Tn$tniment$. 



Stanley's Drawing Instruments 
and Scales kept in stock. Also 
Drawing Instruments of Ger- 
man Manufacture. :: :: :. :: 



Repairs to any of 
the above prompt- 
ly attended to. . . . 



Opera and Field Glasses. 

7 KINfi STREET WEST 

TOBONTO, ONT. 



/ 



V. , ^ ADVERTISEMENTS. 



^ • 



ONTARIO SCHOOL OF 

Practical Science 

TORONTO, CANADA. 



THE FACULTY OF 

APPLIED SCIENCE AND ENGINEERING 

OF THE 

UNIVERSITY OF TORONTO 



Full Courses of Instruction in the following Departments : 

1« Cfvfl Engfineermg:* 

2, Mining: Eng:ineering:« 

3« Mechonical and Electrical Engineering:. 
4. Architecture. 

5. Analytical and Applied Chemistry. 
6. Chemical Ens:ineerin8:. 



LABORATORIES:—!. ChemicaL 

2. Assaying:. 

3. Milling: and Treatment of Ores. 

4. Steam and Heat Eng:ines. 

5. Electrical. 

6. Testing: of Materials* 

7. Metrolog:ical. 



The regular course in each department is of three years* duration 
and leads to the Diploma of the School. 

Graduates of the School may proceed to the degree of Bachelor of 
Applied Science (B.A.Sc), and to the degrees of Civil Engineer (C.E.); 
Mining Engineer (M.E.); Mechanical Engineer (M.E.); and Electrical 
Engineer (E.E.) 

For Calendar or further information apply to the Registrar, 

A. T. LA I NO. 



ADVERTISEMENTS VIH. 



EXPANDED METAL 

WORLD WIDE ENDORSATION 

Reinforced Concrete Construot'on 

Foundations, Piers, Sewers, Bridge* , Subways, Reservoirs, Flumes, 

Tunnels, Conduits, Vaults, Tanks, Cisterns, Septic Tanks, 

Storage Bins, Dry Kilns, Coal Bunkers, Dry Docks, 

Fortifications, Retaining Walls, Power Plants, 

Warehouses, Factories, Sidewalks, 

Deck Houses, Floors, Roofs, 

Domes, Ktc. 

Fireproof Building Construction 

For Floors, Roofs, Partitions, Ceilings, Columns, Walls,. Cornices, etc. 

SHORT SPANS LONG SPANS 

Send for Catalogues, Designs, Estlmiates, or any Infor- 
mation to 

EXPANDED METAL and FIREPROOFING GO.LIniltel 

100 KING ST. WEST TORONTO 

H. Spccrs & Co. 

PRINTING 

Office 
Printing ssk 

/^ ^^Kr Cards, Circulars, 

\JUr Invoice Headings, 

Sni>r^i Q It V ^^"^"* Headings, 

v^l^^^iait^. Memorandum Headings, 

Envelopes, Etc., Etc. 



TELEPHONE MAIN 2224 



110 Bay Street, -r -^^-^ 

M I « 1^ Toronto. 

Mail Building. 



ADVERTISEMENTS 



X. 
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Cha.3. Potter 

OPTICIAN 

85 Yonge Street, TORONTO 





Bstoblished 18Sd 



Transits, Levels 

and all Surveying Instruments kept in stock — all of the 
best quality and sold with the guarantee of this long-estab- 
lished house. 

Mathematical Instruments 

for Architects and Draughtsmen — and other supplies in 
Paper, Rules, Squares, etc., etc. — the utmost pains taken 
to meet the exact requirements of the profession in these 
matters. 

Repair Department 

— Surveying and Mathematical Instruments repaired by 
careful and experienced workmen on the premises. 

Import Orders 

for any special instruments and goods undertaken on terms 
extremely favorable to customers. Catalogues and Price 
Lists of leading makers kept on file. 

Spectacles, Eye Glasses, Lenses, 

Optical Goods, in large variety and highest quality. 

Barometers, Thermometers, Hydrometers, 

Lake Charts, Etc. 



Chas. Potter 



OPTICIAN 



85 YONGE STREET, 



TORONTO 



^^ 







^ 



